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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exposure 
system which can prevent the deterioration of 
exposing precision caused from contamination of an 
e!ement(opticai element) and can inhibits expansion 
of liquid-soaked region. 

SOLUTION: The exposure system EX exposes a 
substrate P via a projection optica! system PL and a 
liquid P. The projection optica! system PL has a first 
optica! element LS1 nearest to its imaging surface 
and a second optical element LS2 nearer to the 
imaging surface next to the first optical element LS1 . 
The first optical element LS1 has a lower surface T1 
located so as to face the surface of the substrate P 
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and an upper surface T2 located to be opposed to the 
second optical element LS2. The space between the upper surface T2 of the first optical 
element LS1 and the second optical element LS2 is filled with a second liquid LQ2 so that 
only a part of the area of the upper surface T2 containing a region AR', where exposure 
light EL passes through, is the liquid-soaked region, and the exposure light EL is emitted 
on the substrate P via the first liquid LQ1 of the Sower surface T1 side of the first optical 
element LS1 and the second liquid LQ2 of the upper surface T2 side. 
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* NOTICES * 

JPO and XNPXT are not. responsible for any 
damages caused by the use of tiiis translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
oreciselVe 

2 shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the aligner which irradiates exposure light on a substrate through the projection optics and the 
liquid containing two or more elements, and exposes said substrate, 

Said projection optics has the 2nd element near subsequentlv to said image surface in the first 
element nearest to the image surface of said projection optics, and said first element, 
Said first element is arranged so that it may counter with the front face of said substrate, and it has 
the 1st page which said exposure light passes, and the 2nd page which it is arranged so that it may 
counter with the 2nd element, and said exposure light passes, 

Said first element and said 2nd element are mostly supported by the quiescent state to the optical 
axis of said projection optics, 

Between the 2nd page and said 2nd element of said first element is filled with a liquid so that only 
some fields including the field through which said exposure light passes among the 2nd page of said 
first element may turn into an immersion field, 

The aligner characterized by irradiating said exposure light on said substrate through the 1st liquid 
by the side of said 1st page of said first element, and the 2nd liquid by the side of said 2nd page, and 
exposing said substrate. 
[Claim 2] 

The liquid between said first element and said 2nd element is an aligner according to claim 1 
characterized by being held with surface tension. 
[Claim 3] 

The aligner according to claim 1 or 2 with which the outer diameter of the field of said first element 
and said 2nd element which counters is characterized by being smal ler than the outer diameter of the 
2nd page of said first element. 
[Claim 4] 

In the aligner which irradiates exposure light on a substrate through the projection optics and the 
liquid containing two or more elements, and exposes said substrate, 

Said projection optics has the 2nd element near subsequently to said image surface in the first 
element nearest to the image surface of said projection optics, and said first element, 
Said first element is arranged so that it may counter with the front face of said substrate, and it has 
the 1st page which said exposure light passes, and the 2nd page which it is arranged so that it may 
counter with the 2nd element, and said exposure light passes. 

The outer diameter of the field of said first element and said 2nd element which counters is smaller 
than the outer diameter of the 2nd page of said first element, 

Said first element and said 2nd element are mostly supported by the quiescent state to the optical 
axis of said projection optics, 

The aligner characterized by irradiating said exposure light on said substrate through the 1st liquid 
by the side of said 1st page of said first element, and the 2nd liquid by the side of said 2nd page, and 
exposing said substrate. 
[Claim 5] 

Said 1st page of said first element and said 2nd page are the aligner of claim 1-4 characterized by 
being abbreviation parallel given in any 1 term. 
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[Claim 6] 

The distance of said 1st page of said first element on the optical axis of said projection optics and 

?laim71 Page 18 ahgner ° f Claim 3 " 5 characterized b y bein 8 I5mm or more given in any I term. 

Make into the 1st field some fields which turn into said immersion field among the 2nd page of said 
first element, and let the field of the perimeter be the 2nd field, 




>f claim 1-6 

i j ■ . , - "a - ■ — ~w.„ — , of said 2nd 

held given in any i term. 

[Claim 8] 

The front face of said 2nd field is an aligner according to claim 7 characterized by being liquid 
repel lance to said 2nd liquid. 
[Claim 9] 

The 1st immersion device for filling between the 1st page and said substrates of said first element 
with said 1st liquid, 

The aligner of claim 1-8 characterized by having the 2nd immersion device for filling between said 
first element and said 2nd element with the 2nd liquid given in any 1 term. 
[Claim 10] 

Each of said 1st immersion device and said 2nd immersion device is an aligner according to claim 9 
characterized by having the feed hopper and recovery opening of a liquid. 
[Claim 11] 

Said 1st liquid and said 2nd liquid are an aligner according to claim 9 or 10 characterized by being 
the same liquid. 
[Claim 12] 

Said 2nd immersion device is the aligner of claim 9-1 1 characterized by having liquid recovery 
opening arranged so that the immersion field formed in the 2nd page of said first element may be 
surrounded given in any 1 term. 
[Claim 13] 

Said 1st immersion device has the slant face formed so that it might counter with the front face of 
said substrate, 

The aligner of claim 9-12 given in any 1 term with which liquid recovery opening of said 1st 
immersion device is characterized by being formed in said slant face. 
[Claim 14] 

Said slant face is an aligner according to claim 13 characterized by being formed so that spacing 
with the front face of said substrate may become large as it separates from the optical axis of said 
exposure light. 
[Claim 15] 

Said slant face is formed so that the projection field where said exposure light is irradiated may be 
surrounded, 

Liquid recovery opening of said 1st immersion device is an aligner according to claim 13 or 34 
characterized by being arranged so that the projection field where said exposure light is irradiated 
may be surrounded. 
[Claim 16] 

The aligner of claim 1 3-15 characterized by arranging the porous member at liquid recovery opening 
of said 1st immersion device given in any 1 term. 
[Claim 17] 

Said 1st immersion device has the flat part continuously formed with said slant face between the 
projection field where said exposure light is irradiated, and said slant face so that it might become 
the front face of said substrate, and abbreviation parallel, 

Said flat part is the aligner of claim 13-16 characterized by being formed so that said projection field 
may be surrounded given in any 1 term. 
[Claim 18] 

The flat part of said 1st immersion device is an aligner according to claim 17 characterized by being 
arranged between the 1st page and said substrates of said first element. 
[Claim 19] 
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It has the flat part formed so that it might become the front face of said substrate, and abbreviation 

parallel so that said 1st immersion device may counter with the front face of said substrate, 

Said flat part is the aligner of claim 9-12 characterized by being arranged so that the projection field 

where it is between the 1st page and said substrates of said first element, and said exposure light is 

irradiated may be surrounded given in any 1 term. 

[Claim 20] 

Liquid recovery opening of said 1st immersion device is an aligner according to claim 19 which is 
the outside of said flat part and is characterized by being arranged so that said flat part may be 
surrounded to said projection field. 
[Claim 21] 

Liquid recovery- opening of said 1st immersion device is the aligner of claim 17-20 characterized by 
being arranged to the projection field where said exposure light is irradiated on the outside of said 
flat part given in any 1 term. 
[Claim 22] 

In the aligner which irradiates exposure light on a substrate through the projection optics and the 1st 
liquid containing two or more elements, and exposes said substrate, 
It has the 1st immersion device for supplying said 1st liquid, 

Said projection optics has the 2nd element near subsequently to said image surface in the first 

element nearest to the image surface of said projection optics, and said first element, 

said first element is arranged so that it may counter with the front face of said substrate, and it is 

arranged so that it may counter with the 1st page which said exposure light passes, and said 2nd 

element — having ~ said 1st page and abbreviation — the 2nd parallel page — having 

The outer diameter of the 2nd page of said first element is larger than said outer diameter of the 1st 

page of said first element, 

The aligner characterized by irradiating said exposure light on said substrate through the 1st liquid 
between said first elements and said substrates, and exposing said substrate. 
[Claim 23] 

Between said first element and said 2nd element is filled with the 2nd liquid, 

The aligner according to claim 22 characterized by irradiating said exposure light on said substrate 
through said 1st liquid and said 2nd liquid, and exposing said substrate. 
[Claim 24] 

The aligner according to claim 22 or 23 with which the outer diameter of the 2nd page of said first 
element of said 2nd element and the field which counters is characterized by being smaller than the 
outer diameter of the 2nd page of said first element. 
[Claim 25] 

The aligner of claim 22-24 characterized by having further the 2nd immersion device for filling 
between said first element and said 2nd element with the 2nd liquid given in any 1 term. 
[Claim 26] 

Said 2nd liquid is an aligner according to claim 25 characterized by being the same as that of said 1st 

liquid. 

[Claim 27] 

Said 2nd immersion device is an aligner according to claim 25 or 26 characterized by having a feed 
hopper for supplying said 2nd liquid, and recovery opening for collecting said 2nd liquids. 
[Claim 28] 

Said 2nd immersion device is the aligner of claim 25-27 characterized by forming an immersion 
field only in some [ of said first element ] fields of the 2nd page given in any 1 term. 
[Claim 29] 

The outer diameter of the 2nd page of said first element is the aligner of claim 22-28 which is said 
twice [ more than ] outer diameter of the 1st page of said first element given in any 1 term, 
[Claim 30] 

The distance of said 1st page of said first element on the optical axis of said projection optics and 
said 2nd page is the aligner of claim 22-29 characterized by being 15mm or more given in any 1 
term, 

[Claim 31] 

In the aligner which irradiates exposure light on a substrate through the projection optics and the 



http://www4 .ipdl.inpitgo jp/cgi-bin/tran_w^eb_cgi_ejje?u=http%3A%2F%2Fw / ww4 = ipd.,, 7/1 3/2007 



JP,2006-024915,A [CLAIMS] 



Page 4 of 7 



liquid containing two or more elements, and exposes said substrate, 

It has the 1st immersion device in which the 1st liquid is brought about on a substrate, 

Said projection optics has the 2nd element near subsequently to said image surface in 'the first 

element nearest to the image surface of said projection optics, and said first element, 

Said first element is arranged so that the 1st page may counter with the front face of said substrate 

and so that the 2nd page may counter with said 2nd element, 

The distance of said 1st page of said first element on the optical axis of said projection optics and 
said 2nd page is 1 5mm or more, 

The aligner characterized by irradiating said exposure light on said substrate through the 1st liquid 
by the side of said 1st page of said first element, and the 2nd liquid by the side of said 2nd page and 
exposing said substrate, 
[Claim 32] 

Said 1st page and said 2nd page are an aligner according to claim 31 characterized by being 
abbreviation parallel. 
[Claim 33] 

Said ist immersion device has the slant face formed so that it might counter with the front face of 
said substrate, 

The aligner of claim 22-32 given in any 1 term with which liquid recovery opening of said 1st 
immersion device is characterized bv being formed in said slant face. 
[Claim 34] 

Said slant face is an aligner according to claim 33 characterized by being formed so that spacing 
with the front face of said substrate may become large as it separates from the optical axis of said 
exposure light, 
[Claim 35] 

The aligner according to claim 33 or 34 characterized by arranging the porous member at liquid 
recovery opening of said 1st immersion device, 
[Claim 36] 

Said slant face is the aligner of claim 33-35 characterized by being formed so that the projection 
field where said exposure light is irradiated may be surrounded given in any 1 term. 
[Claim 37] 

Said 1st immersion device has the flat part continuously formed with said slant face between the 
projection field where said exposure light is irradiated, and said slant face so that it might become 
the front face of said substrate, and abbreviation parallel, 

Said flat part is an aligner according to claim 36 characterized by being formed so that said 
projection field may be surrounded. 
[Claim 38] 

It has the flat part formed so that it might become the front face of said substrate, and abbreviation 

parallel so that said 1st immersion device may counter with the front face of said substrate, 

Said flat part is the aligner of claim 22-32 characterized by being arranged so that the projection field 

where said exposure light is irradiated may be surrounded given in any 1 term, 

[Claim 39] 

The flat part of said 1st immersion device is an aligner according to claim 37 or 38 characterized by 
being arranged so that it may counter with the front face of said substrate between the 1st page and 
said substrates of said first element. 
[Claim 40] 

The liquid feed hopper of said 1st immersion device is the aligner of claim 37-39 characterized by 
being arranged to the projection field where said exposure light is irradiated on the outside of said 
flat part given in any 1 term, 
[Claim 41] 

Said 1st immersion device is arranged between a first element and a substrate, and it has the plate 
with which opening for exposure light to pass was formed, 

The aligner of claim 37-40 given in any 1 term with which said flat part is formed in the perimeter of 
the opening. 
[Claim 42] 

Liquid recovery opening of said 1st immersion device is the aligner of claim 22-41 characterized by 
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being arranged so that the projection field where said exposure light is irradiated may be surrounded 
given in any 1 term. 
[Claim 43] 

The aligner according to claim 42 with which the outer diameter of liquid recovery opening of said 
1st immersion device formed so that said projection field might be surrounded is characterized by 
being smaller than the outer diameter of the 2nd page of said first element 
[Claim 44] 

Liquid recovery opening of said 1st immersion device is an aligner according to claim 42 or 43 
characterized by being arranged around [ of said first element ] the 1st page so that it may counter 
with the front face of said substrate between said first elements and said substrates, 
[Claim 45] 

Said first element has the 3rd page formed in said perimeter of the 1st page. 

The aligner of claim 22-44 given in any 1 term with which distance of the 1st page of said first 

element and the 2nd page is characterized by the ******** rather than the distance of the 2nd page 

of said first element, and the 3rd page, 

[Claim 46] 

The aligner of claim 22-45 given in any 1 term with which the field of said first element and said 2nd 
element which counters is characterized by being smaller than the 2nd page of said first element. 
[Claim 47] 

The aligner of claim 22-46 of a first element with a larger distance of the 1 st page of a first element, 
and the 2nd page on the optical axis of said projection optics than the distance of the 1st page and a 
substrate given in any 1 term, 
[Claim 48] 

It is the aligner which irradiates exposure light on a substrate through the 1st liquid, and exposes a 
substrate. 

The 1st immersion device in which the 1st liquid is brought about on a substrate, 
It has the projection optics which has a first element nearest to the image surface, and two or more 
elements which contain the 2nd element near subsequently to the image surface in a first element, 
A first element is arranged so that it may counter with the front face of a substrate, and it has the 1st 
page which exposure light passes, and the 2nd page which it is arranged so that it may counter with 
the 2nd element, and exposure light passes, 

The distance of said 1st page of said first element on the optical axis of said projection optics and 
said 2nd page is larger than the distance of the 1st page of said first element and the front face of a 
substrate on the optical axis of said projection optics, 

The aligner with which exposure light is irradiated on a substrate through the 1st liquid between the 
1st page and substrates of a first element, and the 2nd liquid between the 2nd page and the 2nd 
element of a first element, and a substrate is exposed. 
[Claim 49] 

It has the flat part formed so that it might become the front face of said substrate, and abbreviation 
parallel so that said 1 st immersion device may counter with the front face of said substrate, 
The aligner according to claim 48 with which said flat part is arranged between the 1st page and said 
substrates of said first element so that the optical path of said exposure light may be surrounded. 
[Claim 50] 

Said 1st immersion device is arranged between a first element and a substrate, and it has the plate 
with which opening for exposure light to pass was formed, 

The aligner according to claim 49 with which said flat part is formed in the perimeter of the opening. 
[Claim 5 1 ] 

The aligner of claim 48-50 equipped with the 2nd immersion device in which the 2nd liquid is 
brought about, between said first element and said 2nd element independently of said 1st immersion 
device given in any 1 term. 
[Claim 52] 

It is the aligner which irradiates exposure light on a substrate through the 1st liquid, and exposes a 
substrate, 

Projection optics which has a first element nearest to the image surface, and two or more elements 
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which contain the 2nd element near subsequently to the image surface in a first element, 

The 1st immersion device in which the 1st liquid is brought about between a first element and a 

substrate. 

With the 1st immersion device, it has independently the 2nd immersion device in which the 2nd 
liquid is brought about between the 2nd element of a first element, 

A first element is arranged so that it may counter with the front face of a substrate, and it has the 1st 
page which exposure light passes, and the 2nd page which it is arranged so that it may counter with 
the 2nd element, and exposure light passes, 

The 1st immersion device has the liquid contact surface arranged so that it may counter with the 

front face of a substrate, and the liquid contact surface is arranged so that the optical path of 

exposure light may be surrounded between the 1st page and substrates of a first element, 

The aligner with which exposure light is irradiated on a substrate through the 1st liquid between the 

1st page and substrates of a first element, and the 2nd liquid between the 2nd page and the 2nd 

element of a first element, and a substrate is exposed. 

[Claim 53] 

Said 1st immersion device is arranged between a first element and a substrate, and it has the plate 
with which opening for exposure light to pass was formed, 

The aligner according to claim 52 with which said liquid contact surface is formed in the perimeter 
of the opening. 
[Claim 54] 

Said 1st immersion device has a feed hopper for supplying the 1st liquid, and recovery opening 
which collects the 1 st liquids from the upper part of said substrate near the space between said first 
elements and said substrates, 

Said 2nd immersion device is the aligner of claim 51-53 which has a feed hopper for supplying the 
2nd liquid given in any 1 term near the space between said first element and said 2nd element. 
[Claim 55] 

The aligner of claim 48-54 of said first element with the field of said first element and said 2nd 
element which counters smaller than the 2nd page given in any 1 term, 
rClaim 56] 

The aligner of claim 1-55 given in any 1 term with which traffic of a liquid is prevented between the 
space between a first element and the 2nd element, and the space between a first element and a 
substrate. 
[Claim 57] 

The aligner of claim 1-56 characterized by supporting said first element and said 2nd element by the 
same supporter material given in any 1 term, 
[Claim 58] 

Said first element is the aligner of claim 1-57 characterized by being non-refractive power given in 
any 1 term, 
[Claim 59] 

The device manufacture approach characterized by using the aligner of claim 1 - claim 58 given in 
any 1 tenn. 
[Claim 60] 

It is the exposure approach which irradiates exposure light on a substrate through the projection 
optics and the liquid which contain the 2nd element near subsequently to the image surface in the 
first element and first element nearest to the image surface, and exposes a substrate, 
The substrate of a first element and the 1 st page which counters are smaller than the 2nd element of a 
first element, and the 2nd page which counters, 

The first element of the 2nd element and the field which counters are smaller than the 2nd page of a 
first element, 

The 1st liquid is brought about between the 1st page and substrates of a first element, 
The 2nd liquid is brought about between a first element and the 2nd element, 

The exposure approach including irradiating exposure light on a substrate through the 1st liquid and 
the 2nd liquid, and exposing a substrate. 
[Claim 61] 

Furthermore, the exposure approach according to claim 60 which includes supplying and collecting 
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the 1st liquids between the 1st page and substrates of a first element during exposure of a substrate. 
[Claim 62] 

The exposure approach according to claim 61 which includes suspending supply of the 2nd liquid to 
the space between a first element and the 2nd element during exposure of a substrate. 
[Claim 63] 

The exposure approach according to claim 61 or 62 which includes suspending recovery of the 2nd 
liquid from the space between a first element and the 2nd element during exposure of a substrate. 
[Claim 64] 

The device manufacture approach including exposing a substrate by the exposure approach of claim 
60-63 given in any 1 term. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the device manufacture approach at the aligner which exposes a substrate 
through a liquid and the exposure approach, and a list. 
[Background of the Invention] 
[0002] 

A semiconductor device and a liquid crystal display device are manufactured by the technique of the 
so-called photolithography which imprints the pattern formed on the mask on a photosensitive 
substrate. The aligner used at this photolithography process has the mask stage which supports a 
mask, and the substrate stage which supports a substrate, and it imprints the pattern of a mask to a 
substrate through projection optics, moving serially on a mask stage and a substrate stage. Since it 
corresponds to much more high integration of a device pattern in recent years, the further high 
resolution-ization of projection optics is desired. The resolution of projection optics becomes so high 
that the numerical aperture of projection optics is so large that the exposure wavelength to be used is 
short. Therefore, exposure wavelength used with an aligner is short-wavelength-ized every year, and 
the numerical aperture of projection optics is also increasing. And although the exposure wavelength 
of the current mainstream is 248nm of KrF excimer laser, no less than 193nm of the ArF excimer 
laser of short wavelength is being put further in practical use. Moreover, in case it exposes, the depth 
of focus (DOF) as well as resolution becomes important. Resolution R and the depth of focus delta 
are expressed with the following formulas, respectively. 
[0003] 

R=kl and lambda/NA — (1) 
delta=**k2 and lambda/NA 2 - (2) 

Here, the numerical aperture of projection optics, and kl and k2 is [ lambda of exposure wavelength 
and NA ] process multipliers, (1) In order to raise resolution R, when exposure wavelength lambda is 
shortened and numerical aperture NA is enlarged from a formula and (2) types, it turns out that the 
depth of focus delta becomes narrow 7 . 
[0004] 

When the depth of focus delta becomes narrow too much, it becomes difficult to make a substrate 
front face agree to the image surface of projection optics, and there is a possibility that the focal 
margins at the time of exposure actuation may run short, Then, the immersion method which 
considers as the approach of shortening exposure wavelength substantially and making the depth of 
focus large, for example, is indicated by the following patent reference 1 is proposed, This 
immersion method expands the depth of focus by about n times while it improves resolution using 
filling between the inferior surface of tongue of projection optics, and substrate front faces with 
liquids, such as water and an organic solvent, forming an immersion field, and the wavelength of the 
exposure light in the inside of a liquid being set to 1/n in air (n being usually 1 .2 to about 1 ,6 at the 
refractive index of a liquid), 

[ Patent reference 1] International public presentation^ 99th ] No. 49504 pamphlet 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
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[0005] 

By the way, in an immersion aligner which is indicated by the above-mentioned patent reference 1, it 

is the configuration that the liquid of the immersion field formed on the substrate contacts the optical 

element most arranged near the image surface among two or more elements (optical element) which 

constitute projection optics. In that case, if it sets, the impurity generated for example, from the 

substrate in the liquid of an immersion field mixes and the liquid of an immersion field pollutes, said 

optical element most arranged near the image surface may be polluted with the liquid of the polluted 

immersion field. If an optica! element pollutes, the light transmittance of the optical element falls, or 

un-arranging — distribution arises in light transmittance — arises, and degradation of the exposure 

precision through projection optics and measurement precision may be caused. 

100061 
■- -j 

Moreover, although the scanning aligner which exposes to a substrate the pattern formed in the mask 
is also indicated carrying out the synchronized drive of a mask and the substrate to the above- 
mentioned patent reference 1 in a scanning direction, in a scanning aligner, improvement in the 
speed of a scan speed (scan speed) is required for the purpose of the production disposition superiors 
of a device. However, when scan speed is accelerated, it may become difficult to maintain an 
immersion field in desired magnitude. 
[0007] 

This invention is made in view of such a situation, and it aims at offering the aligner which can 
prevent degradation of the exposure precision resulting from contamination of an element (optical 
element), and measurement precision, and the device manufacture approach using the aligner, 
Moreover, this invention aims at providing with the device manufacture approach the aligner which 
maintains an immersion field in the request condition and the exposure approach, and a list. 
[Means for Solving the Problem] 
[0008] 

In order to solve the above-mentioned technical problem, this invention has adopted the 
configuration of the following matched with drawing 1 shown in the gestait of operation - drawing 
16 . However, it does not pass over the sign with a parenthesis given to each element to instantiation 
of the element, and it does not limit each element. 
[0009] 

In the aligner which will irradiate exposure light (EL) on a substrate (P) through the projection optics 
(PL) and the liquid (LQ1) containing two or more elements (LS1-LS7), and will expose a substrate 
(P) if the 1st mode of this invention is followed Projection optics (PL) The first element nearest to 
the image surface of projection optics (PL) (LSI). It has the 2nd element (LS2) near subsequently to 
the image surface in a first element (LSI). A first element (LSI) The 1st page (Tl) which it is 
arranged so that it may counter with the front face of a substrate (P), and exposure light (EL) passes, 
It is arranged so that it may counter with the 2nd element (LS2), and it has the 2nd page (T2) which 
exposure light (EL) passes. A first element (LSI) and the 2nd element (LS2) So that it may be 
mostly supported by the quiescent state to the optical axis (AX) of projection optics (PL) and onlv 
some fields including the field (AR 1 ) through which exposure light (EL) passes among the 2nd page 
(T2) of a first element (LSI) may turn into an immersion field (LR2) Between the 2nd page (T2) and 
the 2nd element (LS2) of a first element (LSI) is filled with a liqtiid (LQ2). Exposure light (EL) is 
irradiated on a substrate (P) through the 1st liquid (LQ1) by the side of the 1st page (Tl) of a first 
element (LSI), and the 2nd liquid (LQ2) by the side of the 2nd page (T2), and the aligner (EX) 
which exposes a substrate (P) is offered, 
[0010] 

According to this invention, while filling between the 1st page and substrates of a first element with 
the 1st liquid, where the big image side numerical aperture of projection optics PL is secured by 
filling between the 2nd page and the 2nd element of a first element with the 2nd liquid, a substrate 
can be exposed good. Moreover, when the 1st liquid by the side of the 1st page contacts a substrate, 
possibility that the 1st page side of a first element will pollute becomes high, but since each by the 
side of the 1st page of a first element and the 2nd page is filled with a liquid, a first element can be 
easily considered as an exchangeable configuration. Therefore, only the polluted first element can be 
exchanged for a pure thing, and the exposure and measurement through projection optics and a liquid 
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equipped with the pure first element can be performed good. Moreover, since the 2nd liquid forms an 
immersion field only in some fields including the field through which exposure light passes among 
on the 2nd page of a first element locally, it can prevent exsorption of the 2nd liquid from the 
perimeter of the 2nd page of a first element. Therefore, degradation of the machine part of the first- 
element circumference resulting from the 2nd leaked liquid etc. can be prevented. Moreover, by 
forming the immersion field of the 2nd liquid locally on the 2nd page of a first el ement, permeation 
of the liquid to the supporter which supports a first el ement can be prevented, and degradation of the 
supporter can be prevented. Moreover, the 2nd liquid does not contact the supporter which supports 
an element in order to form an immersion field locally on the 2nd page. Therefore, it can prevent on- 
arranging [ of the impurity generated from a supporter etc. to the 2nd liquid which forms an 
immersion field mixing ]. Therefore, where the cleanliness of the 2nd liquid is maintained, exposure 
processing and measurement processing can be performed good. 
[0011] 

In addition, the first element in this invention considers that the transparence member is a first 
element, also when the transparence member which may be a transparence member (for example, 
plane-parallel plate) of non-refractive power, for example, has been most arranged near the image 
surface does not contribute to the image formation engine performance of projection optics at all. 
Moreover, although the first element and the 2nd element in this invention are mostly supported by 
the quiescent state to the optical axis (exposure light) of projection optics, in order to adjust the 
location and posture, also when at least one side of a first element and the 2nd element is supported 
minutely movable, it considers ? 'It is mostly supported by the quiescent state." 
[0012] 

In the aligner which will irradiate exposure light (EL) on a substrate (P) through the projection optics 
(PL) and the liquid (LQ1) containing two or more elements (LS1-LS7), and will expose a substrate 
(P) if the 2nd mode of this invention is followed Projection optics (PL) The first element nearest to 
the image surface of projection optics (PL) (LSI), It has the 2nd element (LS2) near subsequently to 
the image surface in a first element (LSI), A first element (LSI) The 1st page (Tl) which it is 
arranged so that it may counter with the front face of a substrate (P), and exposure light (EL) passes, 
Are arranged so that it may counter with the 2nd element (LS2), and it has the 2nd page (T2) which 
exposure light (EL) passes. The outer diameter (D3) of the field (T3) of a first element (LSI) and the 
2nd element (LS2) which counters Are smaller than the outer diameter (D2) of the 2nd page (T2) of 
a first element (LSI), A first element (LSI) and the 2nd element (LS2) It is mostly supported by the 
quiescent state to the optical axis (AX) of projection optics (PL). Exposure light (EL) is irradiated on 
a substrate (P) through the 1st liquid (LQ1) by the side of the 1st page (Tl) of a first element (LSI), 
and the 2nd liquid (LQ2) by the side of the 2nd page (T2), and the aligner (EX) which exposes a 
substrate (P) is offered. 
[0013] 

The immersion field of the magnitude according to the field of the 2nd element can be local ly 
formed on the 2nd page of a first element, covering the field of a first element and the 2nd element 
which counters with the 2nd liquid according to this invention. Therefore, exsorption of the 2nd 
liquid from the perimeter of the 2nd page of a first element can be prevented, and degradation of the 
machine part of the first-element circumference resulting from the 2nd leaked liquid etc. can be 
prevented. Moreover, by forming the immersion field of the 2nd liquid locally on the 2nd page of a 
first element, permeation of the liquid to the supporter which supports a first element can be 
prevented, and degradation of the supporter can be prevented. Moreover, the 2nd liquid does not 
contact the supporter which supports an element in order to form an immersion field locally on the 
2nd page, Therefore, it can prevent un-arranging [ of the impurity generated from a supporter etc. to 
the 2nd liquid which forms an immersion field mixing ]. Therefore, the cleanliness of the 2nd liquid 
is maintainable. And where the big image side numerical aperture of projection optics is secured by 
irradiating exposure light on a substrate through the 2nd liquid of the immersion field locally formed 
on the 2nd page, and the 1st liquid of the immersion field formed in the 1st page side, a substrate can 
be exposed good. Moreover, since each by the side of the 1 st page of a first element and the 2nd 
page is filled with the liquid, a first element can be easily considered as an exchangeable 
configuration. Therefore, only the polluted first element can be exchanged for a pure thing, and the 
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exposure and measurement through projection optics and a liquid equipped with the pure first 

element can be performed good. 

[0014] 

In addition, die first element in this invention regards as a part of projection optics by making the 
transparence member into a first element, also when the transparence member which may be a 
transparence member (for example, plane-parallel plate) of non-refractive power, for example, has 
been most arranged near the image surface does not contribute to the image formation engine 
performance of projection optics at alL Moreover, although the first element and the 2nd element in 
this invention are mostly supported by the quiescent state to the optical axis (exposure light) of 
projection optics, in order to adjust the location and posture, also when at least one side of a first 
element and the 2nd element is supported minutely movable, it considers "It is mostly supported by 
the quiescent state." 
[0015] 

In the aligner which will irradiate exposure light (EL) on a substrate (P) through the projection optics 
(PL) and the 1st liquid (LQ1) containing two or more elements (LS3-LS7). and will expose a 
substrate (P) i f the 3rd mode of this invention is followed It has the 1st immersion devices (1 1 etc/) 
for supplying the 1st liquid (LQ1). Projection optics (PL) The first element nearest to the image 
surface of projection optics (PL) (LSI), It has the 2nd element (LS2) near subsequently to the image 
surface in a first element (LSI). A first element (LSI) The 1st page (Tl) which it is arranged so that 
it may counter with the front face of a substrate (P), and exposure light (EL) passes, It has the 2nd 
parallel page (T2). it arranges so that it may counter with the 2nd element (LS2) — having — the 1st 
page (Tl) and abbreviation ~ the outer diameter (D2) of the 2nd page (T2) of a first element (LSI) It 
is larger than the outer diameter (Dl) of the 1st page (Tl) of a first element (LSI), and exposure light 
(EL) is irradiated on a substrate (P) through the 1st liquid (LQ 1 ) between a first element (LSI) and a 
substrate (P), and the aligner (EX) which exposes a substrate (P) is offered, 
[0016] 

According to this invention, since the outer diameter of the 2nd page of a first element was made 
larger than the outer diameter of the 1st page, when supporting a first element with a supporter, the 
supporter which supports the first element can be formed in the location (edge of the 2nd page) 
distant from the optical axis of a first element. Therefore, interference with a member, a device, etc. 
which are arranged around a first element, and a supporter can be prevented, and the degree of 
freedom of arrangement, such as said member, device, etc., and the degree of freedom of a design 
can be improved. Moreover, to the 2nd page, since the outer diameter of the 1st page of a first 
element is fully small, it can make small immersion area size formed between the 1st page and a 
substrate of the 1st immersion device, 
[0017] 

In addition, the first element in this invention regards as a part of projection optics by making the 
transparence member into a first element, also when the transparence member which may be a 
transparence member (for example, plane-parallel plate) of non-refractive power, for example, has 
been most arranged near the image surface does not contribute to the image formation engine 
performance of projection optics at all 
[0018] 

If the 4th mode of this invention is fol lowed, exposure light (EL) will be irradiated on a substrate (P) 
through the 1st liquid (LQ1). The 1st immersion device in which are the aligner which exposes a 
substrate (P) and the 1st liquid is brought about on a substrate (3 1 etc.), It has the projection optics 
(PL) which has two or more elements (LS1-LS7) which contain the 2nd element (LS2) near 
subsequently to the image surface in the first element (LSI) and first element (LSI) nearest to the 
image surface. A first element (LSI) so that the 1st page (Tl) may counter with the front face of a 
substrate (P) And it is arranged so that the 2nd page (T2) may counter with the 2nd element (LS2). 
The distance (HI) of the 1st page (Tl) of the first element (LSI) on the optical axis (AX) of 
projection optics (PL) and the 2nd page (T2) is 15mm or more. Exposure light (EL) is irradiated on a 
substrate (P) through the 1st liquid (LQ1) by the side of the 1st page (Tl) of a first element (LSI), 
and the 2nd liquid (LQ2) by the side of the 2nd page (T2), and the aligner (EX) which exposes a 
substrate (P) is offered. 
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[0019] 

Since according to this invention the distance of the 1st page of a first element and the 2nd page, i.e. ? 
the thickness of a first element, was set to 15mm or more and the first element was thickened, the 
supporter which supports the first element can he formed in the location distant from the optica! axis 
of a first element. Therefore, interference with a member, a device, etc. which are arranged around a 
first element, and a supporter can he prevented, and the degree of freedom of arrangement, such as 
said member, device, etc., and the degree of freedom of a design can be improved, Immersion area 
size of the 1st liquid can be made small by improving the degree of freedom of arrangement of the 
immersion device for forming the immersion field of the 1st liquid especially, and a design, And 
where the big image side numerical aperture of projection optics is secured by irradiating exposure 
light on a substrate through the 1st liquid between a first element and a substrate, and the 2nd liquid 
between a first element and the 2nd element, a substrate can be exposed good. And since each by the 
side of the 1st page of a first element and the 2nd page is filled with a liquid, a first element can be 
easily considered as an exchangeable configuration, 'Therefore, only the polluted first element can be 
exchanged for a pure thing, and the exposure and measurement through projection optics and a liquid 
equipped with the pure first element can be performed good. Moreover, form status change-ization 
of the first element generated according to the force received from a liquid can be controlled by 
setting a first element to 15mm or more. Therefore, it becomes possible to maintain the high image 
formation engine performance of projection optics, 
[0020] 

In addition, the first element in this invention regards as a part of projection optics by making the 
transparence member into a first element, also when the transparence member which may be a 
transparence member (for example, plane-parallel plate) of non -refractive power, for example, has 
been most arranged near the image surface does not contribute to the image formation engine 
performance of projection optics at alL 
[0021] 

The 1st immersion device in which are the aligner which according to the 5th mode of this invention 
irradiates exposure light (EL) on a substrate (P) through the 1st liquid (LQ1), and exposes a 
substrate, and the 1st liquid (LQ1) is brought about on a substrate (P) (1 1 etc), It has the projection 
optics (PL) which has a first element (LSI) nearest to the image surface, and two or more elements 
which contain the 2nd element (LS2) near subsequently to the image surface in a first element. The 
1st page (Tl) which a first element is arranged so that it may counter with the front face of a 
substrate, and exposure light passes, Are arranged so that it may counter with the 2nd element, and it 
has the 2nd page (T2) which exposure light passes. The distance of the 1st page (Tl ) of the first 
element on the optical axis (AX) of projection optics, and the 2nd page (T2) Are larger than the 
distance of the 1 st page (Tl) of a first element and the front face of a substrate (P) in (AX) on the 
optical axis of projection optics. A first element (LSI) and the 1st liquid between substrates (P) 
(LQ1), Exposure light is irradiated on a substrate through the 2nd liquid (LQ2) between a first 
element (LSI) and the 2nd element (LS2), and the aligner (EX) with which a substrate is exposed is 
offered, 
[0022] 

According to this invention, where the big image side numerical aperture of projection optics is 
secured by irradiating exposure light on a substrate through the 1st liquid and the 2nd liquid, a 
substrate can be exposed good. Moreover, since the first element was thickened, it becomes possible 
to form the supporter which supports a first element in the location distant from the optical axis, and 
degrees of freedom arranged around a first element, such as a member and arrangement of a device, 
increase. Moreover, form status change-ization of the first element generated according to the force 
received from a liquid can be controlled. Therefore, it becomes possible to maintain the high image 
formation engine performance of projection optics, 
[0023] 

According to the 6th mode of this invention, it is the aligner which irradiates exposure light (EL) on 
a substrate (P) through the 1st liquid (LQ1), and exposes a substrate (P). The 1st immersion device 
which brings about the 1st liquid (LQ1) on a substrate (P), and forms the immersion field (LR1) of 
the 1st liquid (LQ1) in the part on a substrate (P) (1 1 etc.), It has the projection optics (PL) which has 
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a first element (LSI) nearest to the image surface, and two or more elements which contain the 2nd 
element (LS2) near subsequently to the image surface in a first element. The 1st page (Tl) which a 
first element is arranged so that it may counter with the front face of a substrate, and exposure Light 
passes, It is arranged so that it may counter with the 2nd element, and it has the 2nd page (T2) which 
exposure light passes, The 1st immersion device It has the flat liquid contact surface (72D) arranged 
so that it may counter with the front face of a substrate. The liquid contact surface It is arranged so 
that the optical path of exposure light may be surrounded between the 1st page and substrates of a 
first element. The 1st liquid between a first element and a substrate (LQ3) ; Exposure light is 
irradiated on a substrate through the 2nd liquid between a first element and the 2nd element (LQ2), 
and the aligner (EX) with which a substrate is exposed is offered. 
[0024] 

According to this invention, where the big image side numerical aperture of projection optics is 
secured by irradiating exposure light on a substrate through the 1st liquid and the 2nd liquid, a 
substrate can be exposed good, Moreover, since the flat liquid contact surface is arranged so that the 
perimeter of the optical path of exposure light may be countered with the front face of a substrate 
between a first element and a substrate, it becomes possible to continue filling the optical path 
between a first element and a substrate with the 1 st liquid certainly. 
[0025] 

If the 7th mode of this invention is followed, it will be the exposure approach which irradiates 
exposure light on a substrate (P) through the projection optics (PL) and the liquid (LQ1) which 
contain the 2nd element (L32) near subsequently to the image surface in the first element (LSI) and 
first element nearest to the image surface, and exposes a substrate, The substrate of a first element 
and the 1st page (Tl) which counters The field (T3) which is smaller than the 2nd element of a first 
element, and the 2nd page (T2) which counters, and counters with the first element of the 2nd 
element It is smaller than the 2nd page (T2) of a first element, and the 1st liquid (LQ1) is brought 
about between a first element (LSI) and a substrate (P). The 2nd liquid (LQ2) is brought about 
between a first element (LSI) and the 2nd element (LS2), and the exposure approach including 
irradiating exposure light on a substrate through the 1st liquid (LQ1) and the 2nd liquid (LQ2), and 
exposing a substrate is offered, 



According to the exposure approach of this invention, it is the 1st liquid about the optical path 
between a first element and a substrate, and the optical path between a first element and the 2nd 
element can be filled with the 2nd liquid, and where the big image side numerical aperture of 
projection optics is secured by irradiating exposure light on a substrate through the 1st liquid and the 
2nd liquid, a substrate can be exposed good. 
[0027] 

If still more nearly another mode of this invention is followed, the device manufacture approach 
characterized by using the aligner or the exposure approach of the above-mentioned publication will 
be offered. 
[0028] 

According to this invention, since a good exposure precision and measurement precision are 
maintainable, the device which has the desired engine performance can be manufactured, 
[Effect of the Invention] 
[0029] 

According to this invention, since degradation of exposure precision and measurement precision can 
be prevented, accurate exposure processing and measurement processing can be performed, 
Moreover, according to this invention, since an immersion field can be made small, equipment itself 
is miniaturizable. 

[Best Mode of Carrying Out the Invention] 
[00301 

Although expiained hereafter, referring to a drawing about this invention, this tnvenfton is not 
limited to this, Drawing 1 is the outline block diagram showing the aligner of this operation gestalt. 
[0031] 

In drawing 1 , Aligner EX holds Mask M. The movable mask stage MST The illumination-light 
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study system IL which illuminates the mask M which holds Substrate P and is held in the movable 
substrate stage PST and a movable mask stage MST with the exposure light EL It has the control 
unit CONT which carries out generalization control of the actuation of the projection optics PL 
which carries out projection exposure of the pattern image of the mask M illuminated with the 
exposure light EL at the substrate P currently held on the substrate stage PST. and the whole aligner 
EX. 
[0032] 

it is the immersion aligner which applied the immersion method in order to make the depth of focus 
large substantially, while the aligner EX of this operation gestalt shortens exposure wavelength 
substantially and improves resolution. It has the 1st immersion device 1 for filling with the 1st liquid 
LQ 1 between the inferior surface of tongue Tl of the 1st optical element LS 1 nearest to the image 
surface of projection optics PL among two or more optical elements LS1-LS7 which constitute 
projection optics PL, and Substrates P. Substrate P is formed in the image surface side of projection 
optics PL, and the inferior surface of tongue Tl of the 1st optical element LS 1 is arranged so that it 
may counter with the front face of Substrate P. The 1st immersion device 1 is equipped with the 
inferior surface of tongue Tl of the 1st optical element LS 1, the 1st liquid feeder style 10 which 
supplies the 1st liquid LQ 1 between Substrates P, and the 1st liquid recovery device 20 in which the 
1st liquids LQ 1 supplied at 1st liquid feeder guard 10 are collected. Actuation of the 1st immersion 
device 1 is controlled by the control unit CONT, 
[0033] 

Moreover, Aligner EX equips the 1st optical element LS 1 and the 1st optical element LS 1 with the 
2nd immersion device 2 for filling between the 2nd optical element LS 2 near subsequently to the 
image surface of projection optics PL with the 2nd liquid LQ 2, The 2nd optical element LS 2 is 
arranged above the 1st optical element LS 1 . That is, the 2nd optical element LS 2 is arranged at the 
optical plane-of-incidence side of the 1st optical element LS 1, and the top face T2 of the 1st optical 
element LS 1 is arranged so that it may counter with inferior-surface-of-tongue T3 of the 2nd optica! 
element LS 2. The 2nd immersion device 2 is equipped with the 2nd liquid feeder style 30 which 
supplies the 2nd liquid LQ 2 between the 1st optical element LS 1 and the 2nd optical element LS 2, 
and the 2nd liquid recovery device 40 in which the 2nd liquids LQ 2 supplied at 2nd liquid feeder 
guard 30 are collected. Actuation of the 2nd immersion device 2 is controlled by the control unit 
CONT. 
[0034] 

Moreover, in this operation gestalt, the 1st optical element LS 1 is the plane-parallel plate of the non- 
refractive power which can penetrate the exposure light IL, and that of the inferior surface of tongue 
Tl and top face T2 of the 1st optical element LS 1 is almost parallel, in addition, projection optics 
PL is stored in tolerance predetermined in image formation properties, such as aberration, including 
the 1st optical element LS 1. 
[0035] 

In this operation gestalt, the 1st optical element LS 1, the space Kl between Substrates P (the 1st 
space), and the space K2 between the 1st optical element LS 1 and the 2nd optical element LS 2 (the 
2nd space) are the independent space. Supply actuation of the 1st liquid LQ 1 and recovery actuation 
to the 1st space Kl according [ a control unit CONT ] to the 1st immersion device 1, It can carry out 
by carrying out mutually-independent [ of the supply actuati on of the 2nd liquid LQ 2 and recovery 
actuation to the 2nd space K2 by the 2nd immersion device 2 ], and receipts and payments of the 
liquid (LQ1, LQ2) to another side are not produced from either the 1st space Kl or the 2nd space 
K2. 
[0036] 

While Aligner EX is imprinting the pattern image of Mask M on Substrate P at least, While filling 
the 1st liquid LQ 1 between the 1st optical element LS 1 and the substrate P arranged at the image 
surface side and forming the 1st immersion field LR 1 in it using the 1st immersion device 1 Using 
the 2nd immersion device 2, between the 1st optical element LS 1 and the 2nd optical element LS 2, 
the 2nd liquid LQ 2 is filled and the 2nd immersion field LR 2 is formed. In this operation gestalt, 
the partial immersion method which forms locally the larger and 1st immersion field LR 1 smaller 
than Substrate P than the projection field AR in the part on the substrate P including the projection 
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field AR of projection optics PL is used for Aligner EX, Moreover, in this operation gestalt, Aligner 
EX forms locally the 2nd immersion field AR 2 of the 2nd liquid LQ 2 only in some fields 
containing field AR' which the exposure light EL passes among the top faces T2 of the 1st optical 
element LS 1. Aligner EX carries out projection exposure of the pattern of Mask M at Substrate P by 
irradiating the exposure light EL which passed Mask M at Substrate P through the 2nd liquid LQ 2 
of projection optics PL and the 2nd immersion field LR 2 5 and the 1st liquid LQ 1 of the 1st 
immersion field LR 1. 
[0037] 

Hie nozzle member 70 near the image surface of projection optics PL behind explained in full detail 
near the optical element LS 1 of the image surface side edge section of projection optics PL is 
specifically arranged. The nozzle member 70 is an annular member prepared so that the surroundings 
of the point of projection optics PL might be surrounded [ above Substrate P (substrate stage PST) ]. 
In this operation gestalt, the nozzle member 70 constitutes a part of 1 st immersion device 1 . 
[0038] 

With this operation gestalt, carrying out a synchronized drive for being suitable (hard flow), as an 
aligner EX ? the case where the scanning aligner (the so-called scanning stepper) which exposes a 
mutually different pattern [ in / for Mask M and Substrate P / a scanning direction ] formed in Mask 
M to Substrate P is used is made into an example, and it explains. Let [ the direction which is in 
agreement with the optical axis AX of projection optics PL ] a direction (non-scanning direction) 
perpendicular to X shaft orientations, Z shaft orientations, and X shaft orientations be Y shaft 
orientations for the direction of a synchronized drive of Mask M and Substrate P (scanning direction) 
in the following explanation in a flat surface perpendicular to Z shaft orientations and Z shaft 
orientations. Moreover, let the rotation (inclination) directions of the circumference of the X-axis, a 
Y -axis, and the Z-axis be thetaX, thetaY, and theta Z direction, respectively. 
[0039] 

Aligner EX is equipped with the base BP prepared on the floor line, and the Maine column 9 
installed on the base BP, The top step 7 and the bottom step 8 which project towards the inside are 
formed in the Maine column 9. The illumination-light study system IL illuminates the mask M 
currently supported by the mask stage MST with the exposure light EL, and is supported by the 
support frame 3 fixed to the upper part of the Maine column 9, 
[0040] 

The illumination-light study system IL has the adjustable field diaphragm which sets up the lighting 
field on the condensing lens which condenses the exposure fight EL from an optical integrator and an 
optical integrator which equalizes the illuminance of the exposure light EL injected from the light 
source for exposure which injects the exposure light EL 3 and the light source for exposure, a relay 
lens system, and the mask M by the exposure light EL in the shape of a slit, The predetermined 
lighting field on Mask M is illuminated by the illumination-light study system IL with the exposure 
light EL of uniform illumination distribution, As an exposure light EL injected from the light source 
for exposure, vacuum-ultraviolet light (VUV light), such as far-ultraviolet light (DUV light), such as 
the bright line (g line, h line, i line), KrF excimer laser light (wavelength of 248nm), etc. which are 
injected, for example from a mercury lamp, and ArF excimer laser light (wavelength of 193nm), F2 
laser beam (wavelength of 157nm), etc. is used. ArF excimer laser light is used in this operation 
gestalt. 
[0041] 

In this operation gestalt, pure water is used as the 2nd liquid LQ 2 supplied from the 1st liquid LQ 1 
supplied from the 1st liquid feeder style 10, and the 2nd liquid feeder style 30, That is, in this 
operation gestalt, the 1st liquid LQ 1 and the 2nd liquid LQ 2 are the same liquids. Pure water can 
penetrate not only ArF excimer laser light but far-ultraviolet light (DUV light), such as the bright 
line (g line, h line, i line), KrF excimer laser light (wavelength of 248nm), etc, which are injected 
from a mercury lamp. 
[0042] 

The mask stage MST holds Mask M and is movable, A mask stage MST holds Mask M by vacuum 
adsorption (or electrostatic adsorption). Two or more gas bearings (air bearing) 85 which are non- 
contact bearing are formed in the inferior surface of tongue of a mask stage MST. Non-contact 
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support of the mask stage MST is carried out by the air bearing 85 to the top face (guide side) of the 
mask surface plate 4. The openings MK1 and MK2 which pass the pattern image of Mask M are 
formed in the center section of a mask stage MST and the mask surface plate 4, respectively. The 
mask surface plate 4 is supported by the top step 7 of the Maine column 9 through the vibration 
isolator 86. That is, the mask stage MST has composition supported by the Maine column 9 (top step 
7) through the vibration isolator 86 and the mask surface plate 4. Moreover, the mask surface plate 4 
and the Maine column 9 are separated by the vibration isolator 86 in vibration so that vibration of the 
Maine column 9 may not get across to the mask surface plate 4 which supports a mask stage MST 
[0043] 

the condition which held Mask M by the drive of the mask stage driving gear MSTD containing the 
linear motor with which a mask stage MST is controlled by the control device CONT - it is the 
mask surface plate 4 top ~~ setting -- the inside of a flat surface perpendicular to the optical axis AX 
of projection optics PL, i.e., XY flat surface, — two-dimensional - very small to movable and theta Z 
direction — it is pivotahie. The mask stage MST has become movable with the scan speed specified 
as X shaft orientations, and has the migration stroke of X shaft orientations to which the whole 
surface of Mask M can cross the optical axis AX of projection optics PL at least. 
[0044] 

The migration mirror 81 is formed on the mask stage MST, Moreover, the laser interferometer 82 is 
formed in the location which counters the migration mirror 81. The location of the two-dimensional 
direction of the mask M on a mask stage MST and the angle of rotation (depending on the case, the 
angle of rotation of thetaX and the direction of thetaY is also included) of theta Z direction are 
measured on real time by the laser interferometer 82. The measurement result of a laser 
interferometer 82 is outputted to a control unit CONT. A control device CONT drives the mask stage 
driving gear MSTD based on the measurement result of a laser interferometer 82, and performs 
position control of the mask M currently held in the mask stage MST. 
[0045] 

Projection optics PL carries out projection exposure of the pattern of Mask M for the predetermined 
projection scale factor beta at Substrate P, it consists of two or more optical elements LS1-LS7 
containing the 1st optical element LS 1 prepared in the point by the side of Substrate P, and two or 
more optical elements LS1-LS7 are supported by Lens-barrel PK. In this operation gestalt, the 
projection scale factor beta of projection optics PL is the contraction system of 1/4, 1/5, or 1/8. In 
addition, any of unit systems and an expansion system are sufficient as projection optics PL, 
Moreover, projection optics PL may be any of the reflective refractive media containing a refraction 
component and a reflective component, the refractive media which do not contain a reflective 
component, and the reflective system which does not contain a refraction component. After it carries 
out incidence of the exposure light EL injected from the illumination-light study system IL to 
projection optics PL from a body side side and it passes two or more optical elements LS7-LS1, it is 
injected from the image surface side of projection optics PL, and reaches on Substrate P. After the 
exposure light EL passes through the predetermined field of top-face T four of the 2nd optical 
element LS 2 after passing each of two or more optical elements LS7-LS3, and it passes through the 
predetermined field of inferior-surface-of-tongue T3 5 specifically, incidence of it is carried out to the 
2nd immersion field LR 2. After the exposure light EL which passed through the 2nd immersion 
field LR 2 passes through the predetermined field of an inferior surface of tongue Tl after passing 
through the predetermined field of the top face T2 of the 1st optical element LS 1 , and it carries out 
incidence to the 1st immersion field LR 1, it reaches on Substrate P. 
[0046] 

Flange PF is formed in the periphery holding projection optics PL of Lens-barrel PK, and projection 
optics PL is supported by the lens-barrel surface plate 5 through this flange PF, The lens-barrel 
surface plate 5 is supported by the bottom step 8 of the Maine column 9 through the vibration 
isolator 87. That is, projection optics PL has composition supported by the Maine column 9 (bottom 
step 8) through the vibration isolator 87 and the lens-barrel surface plate 5. Moreover, the lens-barrel 
surface plate 5 and the Maine column 9 are separated by the vibration isolator 87 in vibration so that 
vibration of the Maine column 9 may not get across to the lens-barrel surface plate 5 which supports 
projection optics PL. 
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[0047] 

The substrate stage PST is movable in support of the substrate holder PH holding Substrate P. The 
substrate holder PH holds Substrate P for example, by vacuum adsorption etc. Two or more gas 
bearings (air bearing) 88 which are non-contact bearing are formed in the inferior surface of tongue 
of the substrate stage PST, Non-contact support of the substrate stage PST is carried out by the air 
bearing 88 to the top face (guide side) of the substrate surface plate 6, The substrate surface plate 6 is 
supported through the vibration isolator 89 on Base BP. Moreover, the substrate surface plate 6, the 
Maine column 9 ? and Base BP (floor line) are separated by the vibration isolator 89 in vibration so 
that vibrati on of Base BP (floor line) or the Maine column 9 may not get across to the substrate 
surface pi ate 6 which supports the substrate stage PST, 
[0048] 

the condition which held Substrate P through the substrate holder PH by the drive of the substrate 
stage driving gear PSTD containing the linear motor with which the substrate stage PST is controlled 
by the control device CONT — it is — the substrate surface plate 6 top ~ setting — the inside of XY 
flat surface — two-dimensional — minute to movable and theta Z direction — it is pivotable. 
Furthermore, the substrate stage PST is movable also in Z shaft orientations, the direction of thetaX, 
and the direction of thetaY. 
[0049] 

The migration mirror 83 is formed on the substrate stage PST. Moreover, the laser interferometer 84 
is formed in the location which counters the migration mirror 83. The location of the two- 
dimensional direction of the substrate P on the substrate stage PST and an angle of rotation are 
measured on real time by the laser interferometer 84. Moreover, Aligner EX is equipped with the 
focal leveling detection system which detects the positional information of the front face of the 
substrate P currently supported by the substrate stage PST although not illustrated. As a focal 
leveling detection system, the oblique incidence method which irradiates detection light from the 
direction of slant, or the method using a capacitive type sensor is employable as the front face of 
Substrate P. A focal leveling detection system detects the positional information of Z shaft 
orientations of a substrate P front face, thetaX of Substrate P 5 and the inclination information on the 
direction of thetaY through the 1st liquid LQ 1, without minding the 1st liquid LQ 1, In the case of 
the focal leveling detection system which detects the field information on a substrate P front face, 
without minding a liquid LQ 1, the field information on a substrate P front face may be detected in 
the location distant from projection optics PL. The aligner which detects the field information on a 
substrate P front face in the location distant from projection optics PL is indicated by U.S. Pat. No. 
6.674,510. 
[0050] 

The measurement result of a laser interferometer 84 is outputted to a control unit CONT. The 
detection result of a focal leveling detection system is also outputted to a control unit CONT. It 
performs position control in X shaft orientations and Y shaft orientations of Substrate P based on the 
measurement result of a laser interferometer 84 while a control device CONT drives the substrate 
stage driving gear PSTD, controls the focal location and tilt angle of Substrate P based on the 
detection result of a focal leveling detection system and doubles the front face of Substrate P with 
the image surface of projection optics PL, 
[005 1 ] 

The crevice 90 is formed on the substrate stage PST, and the substrate holder PH for holding 
Substrate P is arranged in the crevice 90, And top faces 91 other than crevice 90 are the flat sides 
(flat part) which become the almost same height (flat-tapped) as the front face of the substrate P held 
at the substrate holder PH among the substrate stages PST. Moreover, in this operation gestalt, the 
top face of the migration mirror 83 is also prepared almost flat-tapped with the top face 91 of the 
substrate stage PST, 
[0052] 

Since there is almost no level difference section in the outside of the edge section of Substrate P 
when carrying out immersion exposure of the edge field of Substrate P 5 since the substrate P front 
face and the almost flat-tapped top face 91 were established in the perimeter of Substrate P, Liquid 
LQ can be held and the immersion field LR 1 can be formed in the image surface side of projection 
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optics PL good, In addition, as long as maintenance of the immersion field LR 1 is possible, a level 
difference may exist between the front face of Substrate P, and the top face 91 of the substrate stage 
PST. Moreover, although an about 0.1 -2mm clearance is between the edge section of Substrate P, 
and the flat side (top face) 91 established in the perimeter of the substrate P, also when Liquid LQ 
hardly flows into the clearance with the surface tension of Liquid LQ and it exposes near the 
periphery of Substrate P, Liquid LQ can be held under projection optics PL by the top face 91 . 
[0053] 

The 1st liquid feeder style 10 of the 1st immersion device 1 is for supplying the 1st liquid LQ 1 to 
the 1st space Kl between the 1st optical element LS 1 of projection optics PL, and Substrate P, and 
is equipped with the 1st liquid feed zone 1 1 which can send out the 1st liquid LQ 1, and the 1st 
supply pipe 13 which connects the end section to the 1st liquid feed zone 1 1 . The other end of the 1st 
supply pipe 13 is connected to the nozzle member 70, In this operation gestalt, the 1st liquid feeder 
style 10 supplies pure water, and the 1st liquid feed zone 1 1 is equipped with the water purifying 
apparatus, the temperature control unit which adjusts the temperature of the 1st liquid (pure water) 
LQ 1 to supply. In addition, as long as it is filling predetermined sea damaged terms, you may make 
it use the water purifying apparatus (power usage) of the works where Aligner EX is arranged, 
without forming a water purifying apparatus in Aligner EX. Actuation of the 1st liquid feeder style 
1 0 (the 1st liquid feed zone 1 1) is controlled by the control unit CONT, In order to form the 1st 
immersion field LR 1 on Substrate P, the 1st liquid feeder style 10 carries out specified quantity 
supply of the 1st liquid LQ 1 under control of a control unit CONT on the substrate P arranged at the 
image surface side of projection optics PL. 
[0054] 

Moreover, in the middle of the 1st supply pipe 13, it is sent out from the 1st liquid feed zone 1 1, and 
the rate controller 16 cailed the massflow controller which controls the amount of liquids per [ which 
is supplied to the image surface side of projection optics PL ] unit time amount is formed. Control of 
the liquid amount of supply by the rate controller 16 is performed under the command signal of a 
control unit CONT. 
[0055] 

The 1st liquid recovery device 20 of the 1st immersion device 1 is for col lecting the 1st liquids LQ 1 
by the side of the image surface of projection optics PL, and is equipped with the 1st liquid stripping 
section 21 which can collect the 1st liquids LQ 1 , and the 1 st recovery tubing 23 which connects the 
end section to the 1st liquid stripping section 21. The other end of the 1st recovery tubing 23 is 
connected to the nozzle member 70. The 1st liquid stripping section 21 is equipped with the vapor- 
liquid-separation machine which separates a vacuum system (aspirator), and the 1st collected liquid 
LQ 1 and gases, such as a vacuum pump. In addition, you may make it use a facility of the works 
where Aligner EX is arranged at least instead of the part, without preparing all, such as a vacuum 
system and a vapor-liquid-separation machine, in Aligner EX. Actuation of the 1st liquid recovery 
device 20 (the 1st liquid stripping section 21) is controlled by the control unit CONT, In order to 
form the 1st immersion field LR 1 on Substrate P, the 1st liquid recovery device 20 carries out 
specified quantity recovery of the 1st liquid LQ 1 on the substrate P supplied from the 1st liquid 
feeder style 1 0 under control of a control unit CONT. 
[0056] 

The 2nd liquid feeder style 30 of the 2nd immersion device 2 is for supplying the 2nd liquid LQ 2 to 
the 2nd space K2 between the 2nd optical element LS 2 of projection optics PL, and the 1st optical 
element LS 1 , and is equipped with the 2nd liquid feed zone 3 1 which can send out the 2nd liquid 
LQ 2, and the 2nd supply pipe 33 which connects the end section to the 2nd liquid feed zone 3 1 . The 
other end of the 2nd supply pipe 33 is connected to the 2nd space K2 between the 1st optical element 
LS 1 and the 2nd optical element LS 2 through the feeder current way (34) mentioned later, Like the 
1st liquid feeder style 10 ? the 2nd liquid feeder style 30 supplies pure water, and the 2nd liquid feed 
zone 31 is equipped with the water purifying apparatus, the temperature control unit which adjusts 
the temperature of the 2nd liquid (pure water) LQ 2 to supply. In addition, you may make it use the 
water purifyine apparatus (power usage) of the works where Ali sner EX is arranged, without 
forming a water purifying apparatus in Aligner EX. Actuation of the 2nd liquid feeder style 30 (the 
2nd liquid feed zone 31) is controlled by the control unit CONT. In order to form the 2nd immersion 
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field LR 2 on the top face T2 of the 1st optical element LS 1, the 2nd liquid feeder style 30 carries 
out specified quantity supply of the 2nd liquid LQ 2 on the top face T2 of the 1st optical element LS 

1 under control of a control unit CONT, 
[0057] 

in addition, you may make it use a water purifying apparatus in common by the 1st immersion 

device 1 and the 2nd immersion device, 

[0058] 

In addition, also in the middle of the 2nd supply pipe 33 } it is sent out from the 2nd liquid feed zone 
31, and the massfiow controller which controls the amount of liquids per [ which is supplied to the 
2nd space K2 j unit time amount may be formed, 
[0059] 

The 2nd liquid recovery device 40 of the 2nd immersion device 2 is for collecting the 2nd liquids LQ 

2 of the 2nd space K2 between the 2nd optical element LS 2 of projection optics PL, and the 1st 
optical element LS 1 , and is equipped with the 2nd liquid stripping section 41 which can collect the 
2nd liquids LQ 2, and the 2nd recovery tubing 43 which connects the end section to the 2nd liquid 
stripping section 41 . The other end of the 2nd recovery tubing 43 is connected to the 2nd space K2 
between the 1st optical element LS 1 and the 2nd optical element LS 2 through the recovery passage 
(44) mentioned later. The 2nd liquid stripping section 41 is equipped with the vapor-liquid- 
separation machine which separates a vacuum system (aspirator), and the 2nd collected liquid LQ 2 
and gases, such as a vacuum pump. In addition, you may make it use a facility (power usage) of the 
works where Aligner EX is arranged at least instead of the part, without preparing all, such as a 
vacuum system and a vapor-liquid-separation machine, in Aligner EX. Actuation of the 2nd liquid 
recovery device 40 (the 2nd liquid stripping section 41) is controlled by the control unit CONT. The 
2nd liquid recovery device 40 collects the 2nd liquids LQ 2 on the top face T2 of the 1st optical 
element LS 1 supplied from the 2nd liquid feeder style 30 under control of a control unit CONT. 
[0060] 

The nozzle member 70 is held at the nozzle holder 92, and the nozzle holder 92 is connected to the 
bottom step 8 of the Maine column 9. The Maine column 9 which is supporting the nozzle member 
70 through a nozzle holder 92, and the lens-barrel surface plate 5 which is supporting the lens-barrel 
PK of projection optics PL through Flange PF are separated in vibration through the vibration 
isolator 87. Therefore, it is prevented that vibration generated in the nozzle member 70 is transmitted 
to projection optics PL. Moreover, the Maine column 9 which is supporting the nozzle member 70 
through a nozzle holder 92, and the substrate surface plate 6 which is supporting the substrate stage 
PST are separated in vibration through a vibration isolator 89. Therefore, it is prevented that 
vibration generated in the nozzle member 70 is transmitted to the substrate stage PST through the 
Maine column 9 and Base BP. Moreover, the Maine column 9 which is supporting the nozzle 
member 70 through a nozzle holder 92 ? and the mask surface plate 4 which is supporting the mask 
stage MST are separated in vibration through the vibration isolator 86. Therefore, it is prevented that 
vibration generated in the nozzle member 70 is transmitted to a mask stage MST through the Maine 
column 9. 
[0061] 

Next, the 1st immersion device 1 and the nozzle member 70 are explained, referring to d rawing 2 , 
drawing 3 , and drawing 4 . The fracture Fig. and the perspective view as which drawing. 3_ regarded 
the nozzle member 70 from the bottom of the outline perspective view in which drawingJZ shows 
about 70 nozzle member, and draw ing 4 are sectional side elevations in part. 
[0062] 

The nozzle member 70 is arranged near the image surface side point of projection optics PL, and is 
an annular member prepared so that the surroundings of projection optics PL might be surrounded 
[ above Substrate P (substrate stage PST) ]. In this operation gestalt, the nozzle member 70 
constitutes a part of 1st immersion device 1. The nozzle member 70 has hole 70H which can arrange 
projection optics PL in the center section. As shown in drawing.4 , the 1st optical element LS 1 and 
the 2nd optical element LS 2 are supported by the same lens-barrel (supporter material) PK, and they 
are prepared in this operation gestalt so that medial-surface 70T [ of the nozzle member 70 ] of hole 
70H and the side face PKT of Lens-barrel PK may counter. And the gap is prepared between the side 
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faces PKT of the lens-barrel PK of the medial -surface 70T and projection optics PL of hole 70H of 
the nozzle member 70. This gap is prepared in order to separate projection optics PL and the nozzle 
member 70 in vibration, What vibration generated in the nozzle member 70 transmits to a projection 
optics PL side directly by this is prevented. 
[0063] 

In addition, the medial surface of pore 70H of the nozzle member 70 is liquid repellance (water 
repellence) to Liquid LQ ? and permeation of the liquid LQ to the gap of the side face of projection 
optics PL and the medial surface of the nozzle member 70 is controlled. 
[0064] 

The liquid feed hopper 12 which supplies the 1st liquid LQ i, and the liquid recovery opening 22 
which collects the 1st liquids LQ 1 are formed in the inferior surface of tongue of the nozzle member 
70, In the following explanation, the 1st feed hopper 12 and the liquid recovery opening 22 of the 1st 
immersion device 1 are suitably called the 1st recovery opening 22 for the liquid feed hopper 12 of 
the 1 st immersion device 1 . 
[0065] 

The 1st feeder current way 14 linked to the 1st feed hopper 12 and the 2nd recovery passage 24 
linked to the 2nd recovery opening 22 are formed in the interior of the nozzle member 70. Moreover, 
the other end of the 1st supply pipe 13 is connected to the 1st feeder current way 14, and the other 
end of the 1st recovery tubing 23 is connected to the 1st recovery passage 24, The 1st feed hopper 
1 2, the 1 st feeder current way 14, and the 1 st supply pipe 1 3 constitute a part of 1 st liquid feeder 
style 30 (the 1st immersion device 1), and the 1st recovery opening 22, the 1st recovery passage 24, 
and the 1st recovery tubing 23 constitute a part of 1st liquid recovery device 20 (the 1st immersion 
device 1), 
[0066] 

[ above the substrate P supported by the substrate stage PST ], the 1st feed hopper 12 is formed so 
that it may counter with the substrate P front face, It is separated from the 1st feed hopper 12 and a 
substrate P front face of predetermined distance, The 1st feed hopper 12 is arranged so that the 
projection field AR of projection optics PL where the exposure light EL is irradiated may be 
surrounded, In this operation gestalt, as shown in drawing 3 9 the 1st feed hopper 12 is formed in the 
shape of [ annular ] a slit on the inferior surface of tongue of the nozzle member 70 so that the 
projection field AR may be surrounded. Moreover, in this operation gestalt, the projection field AR 
is set up in the shape of [ which makes a longitudinal direction Y shaft orientations (non-scanning 
direction) ] a rectangle. 
[0067] 

The 1st feeder current way 14 is equipped with buffer passage section I4H by which the part was 
connected to the other end of the 1st supply pipe 13, and inclination passage section 14S which 
connected the upper limit section to buffer passage section 14H, and connected the lower limit 
section to the 1st feed hopper 12 s Inclination passage section 14S have a configuration corresponding 
to the 1st feed hopper 12, and the cross section along the XY flat surface is formed in the shape of 
[ surrounding the 1st optical element LS 1 / annular ] a slit. Inclination passage section 14S have 
whenever [ according to the side face of the 1 st optical element LS 1 arranged at the inside / tilt- 
angle ], and thev are formed so that spacing with the front face of Substrate P may become large, as 
it separates from the optical axis AX of projection optics PL in side cross sectional view so that 
drawing 4 mav show, 
[0068] 

Buffer passage section 14H are prepared in the outside so that the upper limit section of inclination 
passage section 1 4S may be surrounded, and they are the space section formed so that it might 
spread in the XY direction (horizontal). The inside (optical-axis AX side) of buffer passage section 
14H and the upper limit section of inclination passage section 14S are connected, and the connection 
is the comer of a street section 17, And the bank section 1 5 near the connection (corner of a street 
section) 17 formed in the field inside buffer passage section 14H (optical-axis AX side) so that the 
upper limit section of inclination passage section 14S might be surrounded is specifically formed. 
The bank section 1 5 is formed so that it may project in + Z direction from the base of buffer passage 
section 14H, Between the bank section 15 and the top face (top-plate section 72B mentioned later) of 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 7/1 3/2007 



JP,2006-024915,A [DETAILED DESCRIPTION] 



Page 14 of 44 



a nozzle member, 14 Ns of narrow parts of the channel narrower than buffer passage section 14H are 
formed. 

[0069] 

In this operation gestalt, the nozzle member 70 is formed combining the part I material 71 and the 
part II material 72. The 1st and the part II material 71 and 72 can be formed with aluminum, 
titanium, stainless steel, duralumin, or the alloy containing these ! at least two ]. 
[0070] 

Top-plate section 71 B by which the part I material 71 connected the outside edge to the 
predetermined location of the upper part of side plate section 71 A and side plate section 71 A, It has 
inclination Itabe 71 C which connected the upper limit section to the inside edge of top-plate section 
71 B, and bottom plate section 71 D (refer to drawing 3 ) linked to the lower limit section of 
inclination Itabe 71C, and it is joined mutually and each [ these ] **** is unified. The part II material 
72 has top-plate section 72B which connected the outside edge to the upper limit section of the part I 
material 71, inclination Itabe 72C which connected the upper limit section to the inside edge of top- 
plate section 72B, and bottom plate section 72D linked to the lower limit section of inclination Itabe 
72C, it is joined mutually and each [ these ] **** is unified. And the base of buffer passage section 
14H is formed of top-plate section 71 B of the part I material 71, and the head-lining side of buffer 
passage section 14H is formed of the inferior surface of tongue of top-plate section 72B of the part II 
material 72, Moreover, the base of inclination passage section 14S is formed of the top face (field 
suitable for a projection optics PL side) of inclination Itabe 71 C of the part I material 71, and the 
head-lining side of inclination passage section 14S is formed of the inferior surface of tongue (field it 
turns [ field ] to the opposite side with projection optics PL) of inclination Itabe 72C of the part II 
material 72. Each of inclination Itabe 71 C of the part I material 71 and inclination Itabe 72C of the 
part II material 72 is formed in the shape of a earthenware mortar. The slit-like feeder current way 14 
is formed by combining these [ 1st ] and the part II material 71 and 72. Moreover, the outside of 
buffer passage section 14H is blockaded by the up field of side plate section 71 A of the part 1 
material 71, and the top face (namely, medial-surface 70T of the nozzle member 70) of inclination 
Itabe 72C of the part II material 72 has countered with the side face PKT of the lens-barrel PK of 
projection optics PL. 
[0071] 

[ above the substrate P supported by the substrate stage PST ], the 1st recovery opening 22 is formed 
so that it may counter with the substrate P front face, it is separated from the 1st recovery opening 22 
and a substrate P front face of predetermined distance, The 1st recovery opening 22 is left and 
formed in the outside of the 1st feed hopper 12 rather than the 1st feed hopper 12 to the projection 
field AR of projection optics PL, and it is formed so that the 1st feed hopper 12 and the projection 
field AR where the exposure light EL is irradiated may be surrounded. The space section 24 which 
carries out opening is specifically formed downward of side plate section 71 A of the part I material 
71, top-plate section 7 IB, and inclination Itabe 71C, the 1st recovery opening 22 is formed of said 
opening of the space section 24, and the 1st recovery passage 24 is formed of said space section 24. 
And the other end of the 1 st recovery tubing 23 is connected to a part of 1 st recovery passage (space 
section) 24. 
[0072] 

The porous member 25 which has two or more holes to the 1st recovery opening 22 so that the 1 st 
recovery opening 22 may be covered is arranged, The porous member 25 is constituted by the mesh 
member with two or more holes. The mesh member which had the honeycomb pattern which 
consists of two or more abbreviation hexagon-like holes, for example formed as a porous member 25 
can constitute. The porous member 25 is formed in the shape of sheet metal, for example, has the 
thickness of about 100 micrometers, 
[0073] 

The porous member 25 can be formed by performing perforation processing to the plate member 
used as the base material of the porous member which consists of stainless steel (for example, 
SUS316) etc, Moreover, it is also possible to arrange the porous member 25 of the shape of two or 
more sheet metal in piles to the 1st recovery opening 22. Moreover, surface treatment for raising the 
surface treatment for stopping the elution of the impurity to the 1st liquid LQ 1 or lyophilic to the 
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porous member 25 may be performed, As such surface treatment, the processing which adheres 
chrome oxide to the porous member 25 is mentioned, for example, "GOLDEP" processing of a 
Inc. environmental solution or "GOLDEP WHITE" processing is mentioned, By performing such 
surface treatment, it can prevent un-arranging [ of an impurity being eiuted into the 1st liquid LQ 1 
from the porous member 25 ]. Moreover, surface treatment mentioned above to the nozzle member 
70 (1st [ the ], part II material 71 and 72) may be performed. In addition, the eiution of the impurity 
to the 1st liquid LQ 1 may form the porous member 25 using few ingredients (titanium etc.). 
[0074] 

The nozzle member 70 is a plane view square-like. As shown in drawing 3 , the 1st recovery opening 
22 is formed on the inferior surface of tongue of the nozzle member 70 in the shape of a plane view 
frame (the shape of a character of opening) so that the projection field AR and the 1st feed hopper 32 
may be surrounded. And the porous sheet metal-like member 25 is arranged at the 1st recovery 
opening 22. Moreover, between the 1st recovery opening 22 (porous member 25) and the 1st feed 
hopper 12, bottom plate section 71D of the part I material 71 is arranged, The 1st feed hopper 12 is 
formed in the shape of [ plane view annular ] a slit between bottom plate section 71 D of the part I 
material 71, and bottom plate section 72D of the part II material 72. 
10075! 

The substrate P of bottom plate section 71 D and each 72D and the field (inferior surface of tongue) 
which counters are XY flat surface and an parallel flat side among the nozzle members 70. that is, 
the nozzle member 70 counters with the front face (XY flat surface) of the substrate P supported by 
the substrate stage PST — as — and the front face of Substrate P and abbreviation — it has 
composition equipped with the bottom plate sections 71 D and 72D which have the inferior surface of 
tongue formed so that it might become parallel. Moreover, in this operation gestalt, the inferior 
surface of tongue of bottom plate section 71 D and the inferior surface of tongue of bottom plate 
section 72D are abbreviation flush, and a gap with the substrate P front face arranged on the 
substrate stage PST serves as a part which becomes the smallest. Thereby, the 1st liquid LQ 1 can be 
held good between the inferior surface of tongue of the bottom plate sections 71D and 72D, and 
Substrate P, and the 1st immersion field LR 1 can be formed, in the following explanation, it 
counters with the front face of the substrate P supported by the substrate stage PST — as — and the 
front face (XY flat surface) of Substrate P and abbreviation — the inferior surface of tongue (flat 
part) of the formed bottom plate sections 71D and 72D is doubled so that it may become parallel, 
and "the land side 75" is called suitably. 
[0076] 

The land side 75 is a field arranged in the location nearest to the substrate P supported by the 
substrate stage PST among the nozzle members 70, In addition, in this operation gestalt, although the 
inferior surface of tongue of bottom plate section 71 D and the inferior surface of tongue of bottom 
plate section 72D double the inferior surface of tongue of bottom plate section 7 ID, and the inferior 
surface of tongue of bottom plate section 72 D and make them the land side 75 since they serve as 
abbreviation flush, they arrange the porous member 25 also on the inferior surface of tongue of 
bottom plate section 7 ID, and are good for it also as some 1st recovery openings 22. In this case, 
only the inferior surface of tongue of bottom plate section 72D turns into the land side 75. 
[0077] 

The porous member 25 has the substrate P supported by the substrate stage PST and the inferior 
surface of tongue 26 which counters. And the porous member 25 is formed in the 1st recovery 
opening 22 so that the inferior surface of tongue 26 may incline to the front face (namely, XY flat 
surface) of the substrate P supported by the substrate stage PST. That is, the porous member 25 
prepared in the 1st recovery opening 22 has the front face of the substrate P supported by the 
substrate stage PST, and the slant face (inferior surface of tongue) 26 which counters. The 1st liquids 
LQ 1 are collected through the slant face 26 of the porous member 25 arranged at the 1st recovery 7 
opening 22. That is, the 1st recovery opening 22 has composition formed in the slant face 26. 
Moreover, since the 1st recovery opening 22 is formed so that the projection field AR where the 
exposure light EL is irradiated may be surrounded, the slant face 26 of the porous member 25 
arranged at the 1st recovery opening 22 has composition formed so that the projection field AR 
where the exposure light EL is irradiated might be surrounded. 
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[0078] 

The slant face 26 of Substrate P and the porous member 25 which counters is formed so that spacing 
with the front face of Substrate P may become large, as it separates from the optical axis AX of 
projection optics PL (exposure light EL). As shown in drawing 3 , in this operation gestalt, the 1st 
recovery opening 22 is formed in a plane view hollow square shape, and the porous members 25A- 
25D of four sheets are combined with the 1st recovery opening 22, and it is arranged. Among these, 
making the front face and XZ flat surface intersect perpendicularly, the porous members 25A and 
25C arranged to the projection field AR at each of X shaft-orientations (scanning direction) both 
sides are arranged so that spacing with the front face of Substrate P may become large, as it separates 
from an optica! axis AX. Moreover, making the front face and YZ flat surface intersect 
perpendicularly, the porous members 25B and 25D arranged to the projection field AR at each of the 
both sides of Y shaft orientations are arranged so that spacing with the front face of Substrate P may 
become large, as it separates from an optical axis AX. 
[0079] 

The inferior surface of tongue of bottom plate section 71 D and the lower limit section of side plate 
section 71 A which were connected to the lower limit section of inclination Itabe 71 C of the part I 
material 71 are prepared in the almost same location (height) in Z shaft orientations. Moreover, the 
porous member 25 is attached in the 1st recovery opening 22 of the nozzle member 70 so that the 
common-law marriage section of the slant face 26 and the inferior surface of tongue (land side 75) of 
bottom plate section 7 3 D may become the almost same height, and so that the common-law marriage 
section of a slant face 26 and the inferior surface of tongue (land side 75) of bottom plate section 
71 D may continue. That is, the land side 75 is continuously formed with the slant face 26 of the 
porous member 25. Moreover, the porous member 25 is arranged so that spacing with the front face 
of Substrate P may become large, as it separates from an optical axis AX, And the wall 76 formed of 
some fields of the lower part of side plate section 71 A is formed in the outside of the rim section of a 
slant face 26 (porous member 25). As the porous member 22 (slant face 26) is surrounded, a wall 76 
is formed in the periphery, is prepared in the outside of the 1st recovery opening 22 to the projection 
field AR, and is for controlling exsorption of the 1st liquid LQ 1. 
[0080] 

A part of bottom plate section 72D which forms the land side 75 is arranged about Z shaft 
orientations between the inferior surface of tongue Tl of the 1st optical element LS 1 of projection 
optics PL, and Substrate P. That is, a part of bottom plate section 72D which forms the land side 75 
dives into the bottom of the inferior surface of tongue Tl of the optical element LS 1 of projection 
optics PL. Moreover, the opening 74 which the exposure light EL passes is formed in the center 
section of bottom plate section 72D which forms the land side 75. Opening 74 has the configuration 
according to the projection field AR, and is formed in the shape of [ which makes a longitudinal 
direction Y shaft orientations (non-scanning direction) in this operation gestalt ] an ellipse, Opening 
74 is formed more greatly than the projection field AR, and the exposure light EL which passed 
projection optics PL can reach on Substrate P, without being interrupted by bottom plate section 
72D. That is, in the location which does not bar the optical path of the exposure light EL, it goes 
under bottom plate section 72D which forms the land side 75 to the bottom of the inferior surface of 
tongue T l of the 1st optical element LS 1, and as it is crowded, it is arranged, so that the optical path 
of the exposure light EL may be surrounded. If it puts in another way, the land side 75 is arranged so 
that the projection field AR may be surrounded between the inferior surface of tongue T l of the 1st 
optical element LS 1, and Substrate P. Moreover, bottom plate section 72D makes the inferior 
surface of tongue the land side 75, it is arranged so that it may counter with the front face of 
Substrate P 5 and the inferior surface of tongue Tl and Substrate P of the 1 st optical element LS 1 are 
formed so that it may not contact. In addition, edge section 74E of opening 74 may be a right angle- 
like, may be formed in the acute angle, and may be formed in the shape of radii. 
[008 1 ] 

And the land side 75 has composition arranged between the projection field AR where the exposure 
light EL is irradiated, and the slant face 26 of the porous member 25 arranged at the 1 st recovery 
opening 22, The 1st recovery opening 22 has composition which is the outside of the land side 75, 
and has been arranged so that the land side 75 may be surrounded to the projection field AR. 
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Moreover, the 1st feed hopper 12 also has composition arranged to the projection field AR on the 
outside of the land side 75 (bottom plate section 72D). The 1st feed hopper 12 has composition 
prepared between the projection field AR of projection optics PL, and the 1st recovery opening 22, 
and the 1st liquid LQ 1 for forming the 1st immersion field LR 1 is supplied through the 1st feed 
hopper 12 between the projection field AR of projection optics PL, and the 1st recovery opening 22, 
[0082] 

In addition, in this operation gestalt. the 1st recovery opening 22 is formed in the shape of [ of 
opening ] a character, and although it is the configuration arranged so that the land side 75 may be 
surrounded, as long as it is an outside [ side / 75 / land ], it may be arranged to the projection field 
AR so that the land side 75 may not be surrounded, For example, the 1st recovery opening 22 may 
be divided and arranged to the projection field AR among the inferior surfaces of tongue of the 
nozzle member 70 to the predetermined field outside the land side 75 of scanning direction (X shaft 
orientations) both sides. Or the 1st recovery opening 22 may be divided and arranged to the 
predetermined field outside the land side 75 to the projection field AR among the inferior surfaces of 
tongue of the nozzle member 70 at non-scanning direction (Y shaft orientations) both sides. The 1st 
liquids LQ 1 can be more certainly collected through the 1st recovery opening 22 by on the other 
hand, arranging the 1st recovery opening 22 so that the land side 75 may be surrounded. 
[0083] 

As mentioned above, the land side 75 is arranged between the inferior surface of tongue Tl of the 1st 
optical element LS 1, and Substrate P, and the distance of a substrate P front face and the inferior 
surface of tongue Tl of the 1st optical element LS 1 is longer than the distance of a substrate P front 
face and the land side 75. that is, the inferior surface of tongue Tl of the 1st optical element LS 1 is 
formed in the location higher than the land side 75 (Substrate P - receiving ~ a long distance - 
like). 
[0084] 

Moreover, about Z shaft orientations, some 1st recovery openings [ at least ] 22 including the slant 
face 26 continuously formed in the land side 75 are arranged so that it may counter with the front 
face of Substrate P between the inferior surface of tongue Tl of the 1st optical element LS 1, and 
Substrate P. That is, some 1st recovery openings f at least ] 22 are formed in the location lower than 
the inferior surface of tongue Tl of the 1st optical element LS 1 (it becomes near to Substrate P like). 
And the 1st recovery opening 22 including a slant face 26 has composition arranged around the 
inferior surface of tongue Tl of the 1st optical element LS 1 . 
[0085] 

In this operation gestalt, the distance of the inferior surface of tongue T l of the 1st optical element 
LS 1 and the top face T2 of the 1st optical element LS 1 is about 4mm, the thickness of the liquid LQ 
I in the inferior surface of tongue Tl of the 1st optical element LS 1 and distance with Substrate P, 
i.e., the optical path of the exposure light EL, is about 3mm, and the distance of the land side 75 and 
Substrate P is about 1mm. And the 1st liquid LQ 1 of the 1st immersion field LR 1 contacts the land 
side 75, and the 1st liquid LQ 1 of the 1st immersion field LR 1 also contacts the inferior surface of 
tongue Tl of the 1st optical element LS 1 . That is, the land side 75 and the inferior surface of tongue 
T l are the 1st liquid LQ 1 of the 1st immersion field LR 1, and the liquid contact surface which 
contacts. 
[0086] 

In addition, the distance of the inferior surface of tongue Tl of the 1st optical element LS 1 and the 
top face T2 of the 1st optical element LS 1 is not restricted to the 4 above-mentionedmm. It can set 
up in 3-1 0mm, and the inferior surface of tongue Tl of the 1st optical element LS 1 and the distance 
with Substrate P are not restricted to the 3 above-mentionedmm, but can be set up in L5mm in 
consideration of absorption of the exposure light EL with a liquid LQ 1, and the flow of the liquid 
LQ 1 in the 1st space Kl. Moreover, the distance of the land side 75 and Substrate P is not restricted 
to the 1 above-mentionedmm, either, but can be set up in 0.5-lmm. 
[0087] 

The inferior surface of tongue (liquid contact surface) Tl of the 1st optical element LS 1 of 
projection optics PL has lyophilic (hvdrophilic property), In this operation gestalt, lyophiiic-ized 
processing is performed to the inferior surface of tongue Tl, and the inferior surface of tongue Tl of 
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the 1st optical element LS 1 serves as Iyophiiic by the lyophilic-ized processing. Moreover, the land 
side 75 is also lyophilic-ization-proeessed and it has Iyophiiic. In addition, liquid repelling 
processing is carried out and a part ofland side 75 may have liquid repeliance, 
[0088] 

As lyophilic-ized processing for making Iyophiiic the predetermined member of the inferior-surface- 
of-tongue Tl grade of the 1st optical element LS 1, processing of making the Iyophiiic ingredient of 
MgF2, aluminum 2G3, and Si02 grade adhere etc, is mentioned, for example, Or since the liquid LQ 
in this operation gestalt is polar large water, it is forming a thin film as lyophilic-ized processing 
(hydrophilization processing) by the matter of the polar large molecular structure which had OH 
radicals, such as alcohol, for example, and can also give Iyophiiic (hydrophilic property), moreover - 

- since these fluorite or a quartz has high compatibility with water, even if it does not perform 
lyophilic-ized processing by forming the 1st optical element LS 1 with fluorite or a quartz - 
Iyophiiic [ good ] — it can obtain — the inferior surface of tongue Tl of the 1st optical element LS 1 - 

- the 1st liquid LQ 1 can be mostly stuck on the whole surface. In addition, a part ofland side 75 (for 
example, inferior surface of tongue of bottom plate section 71 D) may be made into liquid repeliance 
to the 1 st liquid LQ 1 . 

[0089] 

Moreover, as liquid repelling processing for making a part ofland side 75 into liquid repeliance, 
processing of making liquid repeliance ingredients, such as fluororesin ingredients, such as 
polytetrafluoroethylene (Teflon (trademark)), an acrylic resin ingredient, and a silicon system resin 
ingredient, adhere etc. is mentioned, for example. Moreover, it can prevent un-arranging [ the 
outflow of the 1st liquid LQ 1 to the substrate P outside under immersion exposure (top-face 91 
outside) is suppressed, and the I st liquids LQ 1 can be smoothly collected after immersion exposure, 
and the 1st liquid LQ 1 remains on the top face 91 to arrange ] by making the top face 91 of the 
substrate stage PST into liquid repeliance. 
[0090] 

In order to supply the 1 st liquid LQ 1 on Substrate P, a control unit CONT drives the 1 st liquid feed 
zone 11, and sends out the 1st liquid LQ 1 from the 1st liquid feed zone 1 1 . The 1st liquid LQ 1 sent 
out from the 1st liquid feed zone 3 1 flows into buffer passage section 14H among the 1st feeder 
current ways 14 of the nozzle member 70, after flowing the 1 st supply pipe 13. Buffer passage 
section 14H are the space section which spreads horizontally, and the 1st liquid LQ 1 which flowed 
into buffer passage section 14H flows so that it may spread horizontally. Since the bank section 1 5 is 
formed in the field of the inside (optical-axis AX side) which is the passage downstream of buffer 
passage section 14H, after the 1st liquid LQ 1 spreads throughout buffer passage section 14H, it can 
once be collected. And after the 1st liquid LQ 1 accumulates in buffer passage section 14H more 
than the specified quantity (after the oil level of the 1st liquid LQ 1 becomes more than the height of 
the bank section 15), it flows into inclination passage section 14S through 14 Ns of narrow parts of 
the channel, The 1st liquid LQ 1 which flowed into inclination passage section 14S goes eaudad, and 
flows inclination passage section 143, and it is supplied on the substrate P arranged from the 1st feed 
hopper 12 at the image surface side of projection optics PL, The 1st feed hopper 12 supplies the 1st 
liquid LQ 1 on Substrate P from the upper part of Substrate P. 
[0091] 

Thus, the 1st liquid LQ 1 which flowed out of buffer passage section 14H is mostly supplied on 
Substrate P by having formed the bank section 1 5 at homogeneity from the whole region of the 1 st 
feed hopper 12 annularly formed so that the projection field AR might be surrounded. That is, if the 
bank section 15 (14Ns of narrow parts of the channel) is not formed, since the field near the 
connection of the 1st supply pipe 13 and buffer passage section 14H increases more than other fields, 
the flow rate of the 1st liquid LQ 1 which flows inclination passage section 14S may become uneven 
[ the liquid amount of supply to Substrate P top ] in each location of the 1st feed hopper 12 formed 
annularly. However, since the liquid supply to the 1st feed hopper 12 was started after preparing 14 
Ns of narrow parts of the channel, forming buffer passage section 14H and the 1 st liquid LQ 1 more 
than the specified quantity being able to store to the buffer passage section 14H, where the flow rate 
distribution and the velocity distribution in each location of the 1st feed hopper 12 are equalized, the 
I st liquid LQ 1 can be supplied on Substrate P. Here in the about 1 7 corner of a street section of the 
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1st feeder current way 14 for example, by having narrowed the this about 17 corner of a street 
section 1st feeder current way 14, and having formed 14 Ns of narrow parts of the channel, al though 
air bubbles tended to remain at the time of supply initiation etc, The rate of flow of the 1st liquid LQ 
1 which flows in 14 Ns of narrow parts of the channel can be accelerated, and air bubbles can be 
discharged to the 1st feeder current way 14 exterior through the 1st feed hopper 12 by the flow of the 
1st accelerated liquid LQ 1 . And after discharging air bubbles, exposure processing can be carried 
out by performing immersion exposure actuation in the condition that there are no air bubbles in the 
1st immersion field LR 1 . In addition, the bank section 1 5 may be formed so that it may project in - 
Z direction from the head-lining side of buffer passage 14H, In short, 14 Ns of narrow parts of the 
channel narrower than buffer passage section 14H should just be established in the passage 
downstream rather than buffer passage section 14H, 
[0092] 

In addition, the bank section 15 may be partially made low (highly), Since supply of the 1st liquid 
LQ 1 from the 1st feed hopper 12 can begin to partially different timing by establishing the field 
where height differs partially in the bank section 15, when supply of the 1st liquid LQ 1 is started, 
the residua! of the gas (air bubbles) to the inside of the liquid which forms the immersion field AR 2 
can be prevented, Moreover, buffer passage section 14H are divided into two or more passage, and 
you may enable it to supply the liquid LQ of a different amount according to the location of the slit- 
like liquid feed hopper 12. 
[0093] 

Moreover, in order to collect the 1st liquids LQ I on Substrate P, a control unit CONT drives the 1st 
liquid stripping section 21. When the 1st liquid stripping section 21 which has a vacuum system 
drives, the 1st liquid LQ 1 on Substrate P flows into the 1st recovery' passage 24 through the 1st 
recovery opening 22 which had the porous member 25 arranged. When collecting the 1st liquids LQ 
1 of the 1st immersion field LR 1, the inferior surface of tongue (slant face) 26 of the porous member 
25 contacts the 1st liquid LQ L [ above Substrate P ], since the 1st recovery opening 22 (porous 
member 25) is formed so that Substrate P may be countered, it collects the 1st liquids LQ 1 on 
Substrate P from the upper part. After the 1st liquid LQ 1 which flowed into the 1 st recovery passage 
24 flow's the 1st recovery tubing 23, it is collected by the 1st liquid stripping section 21 . 
[0094] 

Next, the 2nd immersion device 2 is explained, referring to d rawing 4 , dr awin g 5 , drawing 6 , and 

dr awing 7 . 

[0095] 

In drawing 4 , the 1st optical element LS 1 and the 2nd optical element LS 2 are supported by the 
same lens-barrel (supporter material) PK, and are supported in the condition of having stood it still 
mostly to the optical path of the exposure light EL. The 1st optical element LS 1 is supported by the 
1st supporter 91 formed in the lower limit section of Lens-barrel PKL The 2nd optical element LS 2 
is supported by the 2nd supporter 92 formed in the interior of Lens-barrel PK more nearly up than 
the 1 st supporter 91 . The flange F2 which is a supported part is formed in the upper part of the 2nd 
optical element LS 2, and the 2nd supporter 92 is supporting the 2nd optical element LS 2 by 
supporting a flange F2. Moreover, the 1st optical element LS 1 is easily installation - Removed to the 
1st supporter 91 of Lens-barrel PK, and is possible, That is, the 1st optical element LS 1 is formed 
exchangeable, in addition, the 1st supporter 91 w'hich supports the 1st optical element LS 1 — the 
2nd supporter 92 — receiving — installation/— it may suppose that it is dismountable and the 1st 
supporter 91 and the 1st optical element LS 1 may be exchanged together. 
[0096] 

The 1st optical element LS 1 is a plane-parallel plate, and that of an inferior surface of tongue Tl and 
a top face T2 is parallel. Moreover, an inferior surface of tongue Tl and a top face T2 are almost 
parallel to XY flat surface. Since the front face and XY flat surface of Substrate P which were 
supported by the substrate stage PST are almost parallel, an inferior surface of tongue Tl and a top 
face T2 are almost parallel to the front face of the substrate P supported by the substrate stage PST. 
Moreover, the inferior surface of tongue Tl of the 1st optical element LS 1 supported by the 1st 
supporter 91 and the inferior surface of tongue PKA of Lens-barrel PK are almost flat-tapped. It goes 
under bottom plate section 72D which forms the land side 75 to the bottom of an inferior surface of 
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tongue Tl and an inferior surface of tongue PKA, and as it is crowded, it is arranged. That is, bottom 
piate section 72D has extended down the inferior surface of tongue Tl of the 1st optica] element LS 
L and the inferior surface of tongue PKA of Lens-barrel PK. 
[0097] 

Inferior-surface-of-tongue T3 of the 2nd optical element LS 2 is formed in the plane, and that of 
inferior-surface-of-tongue T3 of the 2nd optical element LS 2 supported by the 2nd supporter 92 and 
the top face T2 of the 1st optical element LS 1 supported by the 1st supporter 91 is almost parallel. 
On the other hand, top-face T four of the 2nd optical element LS 2 is formed in convex toward the 
body side side (Mask M side), and has the forward refractive index. The reflection loss of the light 
(exposure light EL) which carries out incidence to top-face T four is reduced by this, as a result the 
large image side numerical aperture of projection optics PL is secured. Moreover, the 2nd optical 
element LS 2 which has a refractive index (lens operation) is supported by the 2nd supporter 92 of 
Lens-barrel PK in the condition of having been positioned good, 
[0098] 

Moreover, in this operation gestalt, the outer diameter D3 of inferior-surface-of-tongue T3 of the 1st 
optical element LS 1 and the 2nd optical element LS 2 which counters is formed smaller than the 
outer diameter D2 of the top face T2 of the 1st optical element LS 1 , 
[0099] 

and — as mentioned above, while the exposure light EL passes through the predetermined field of 
top-face T four of the 2nd optical element LS 2, and each inferior-surface-of-tongue T3 — the top 
face T2 of the 1st optical element LS 1, and an inferior surface of tongue Tl ~ it passes through each 
predetermined field. 
[0100] 

The seal of the connection of Lens-barrel PK and the 1st optical element LS 1 etc. is carried out, 
That is, the 1st space Kl hy the side of the inferior surface of tongue Tl of the 1st optical element LS 
1 and the 2nd space K2 by the side of a top face T2 are the space which carried out mutually- 
independent, and circulation of the liquid between the 1st space K l and the 2nd space K2 is 
prevented. As mentioned above, the 1st space Kl is the space between the 1st optical element LS 1 
and Substrate P, and the 1st immersion field LR 1 of the 1st liquid LQ 1 is formed in the 1st space 
Kl . On the other hand, the 2nd space K2 is a part of building envelope of Lens-barrel PK, and is the 
space between the top face T2 of the 1st optical element LS L and inferior-surface-of-tongue T3 of 
the 2nd optical element LS 2 arranged in the upper part. And the 2nd immersion field LR 2 of the 
2nd liquid LQ 2 is formed in the 2nd space K2, Moreover, the gap is prepared between the side face 
C2 of the 2nd optical element LS 2, and the medial surface PKC of Lens-barrel PK. 
[0101] 

As shown in drawing 4 , the other end of the 2nd supply pipe 33 is connected to the end section of 
the 2nd feeder current wav 34 formed in the interior of Lens-barrel PK. On the other hand, the other 
end of the 2nd feeder current way 34 of Lens-barrel PK is connected to the feed zone material 35 
arranged inside Lens-barrel PK (building envelope). The feed zone material 35 arranged inside Lens- 
barrel PK has the liquid feed hopper 32 which supplies the 2nd liquid LQ 2 to the 2nd space K2. The 
feeder current way 36 where the 2nd liquid LQ 2 flows is formed in the interior of the feed zone 
material 35. The connection of the 2nd feeder current way 34 to the feed zone material 35 (feeder 
current way 36) is prepared near the 2nd space K2 in the medial surface PKC of Lens-barrel PK. 
[0102] 

Moreover, the other end of the 2nd recovery tubing 43 is connected to the end section of the 2nd 
recovery passage 44 formed in the interior of Lens-barrel PK. On the other hand, the other end of the 
2nd recovery passage 44 of Lens-barrel PK is connected to the stripping section material 45 arranged 
inside Lens-barrel PK (building envelope). The stripping section material 45 arranged inside Lens- 
barrel PK has the liquid recovery opening 42 which collects the 2nd liquids LQ 2 of the 2nd space 
K2. The recovery passage 46 where the 2nd liquid LQ 2 flows is formed in the interior of the 
stripping section material 45. The connection of the 2nd recovery passage 44 to the stripping section 
material 45 (recovery passage 46) is prepared near the 2nd space K2 in the medial surface PKC of 
Lens-barrel PK, 
[0103] 
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The liquid feed hopper 32, the feed zone material 35 (feeder current way 36), the 2nd feeder current 
way 34, and the 2nd supply pipe 33 are what constitutes a part of 2nd liquid feeder style 30 (the 2nd 
immersion device 2), The liquid recovery opening 42 5 the stripping section material 45 (recovery 
passage 46), the 2nd recovery passage 44, and the 2nd recovery tubing 43 constitute a part of 2nd 
liquid recovery device 40 (the 2nd immersion device 2), In the following explanation, the 2nd feed 
hopper 32 and the liquid recovery opening 42 of the 2nd immersion device 2 are suitably called the 
2nd recovery 7 opening 42 for the liquid feed hopper 32 of the 2nd immersion device 2, 
[0104] 

Drawing^ is drawing for explaining the 2nd immersion device 2 for forming the 2nd immersion 
field LR 2 3 d rawing 5 (a) is a side elevation and drawing 5 (b) is the A- A line view Fig, of drawin g 5 
(a), As shown in drawing_5 , the feed zone material 35 is constituted by the shaft-like part material 
prolonged horizontally. In this operation gestalt, the feed zone material 35 is arranged at the +X side 
of predetermined field AR' which the exposure light EL passes among the top faces T2 of the 1st 
optical element LS 1, and it is prepared so that it may extend in accordance with X shaft orientations, 
And the end section of the feeder current way 36 currently formed in the interior of the feed zone 
material 35 is connected to the other end of {he 2nd feeder current way 34 (refer to drawing 4 ) 
currently formed in the interior of Lens-barrel PK, and the other end of the feeder current way 36 is 
connected to the 2nd feed hopper 32. The 2nd feed hopper 32 is formed so that the -X side may be 
turned to, and it blows off the 2nd liquid LQ 2 to the top face T2 of the 1st optical element LS 1, and 
abbreviation parallel, i.e., XY flat surface and abbreviation parallel, (in longitudinal direction). Since 
the 2nd feed hopper 32 of the 2nd immersion device 2 is arranged in the 2nd space K2, the 2nd 
liquid feed zone 31 has composition connected to the 2nd space K2 through the 2nd supply pipe 33, 
the 2nd feeder current way 34, and the 2nd feed hopper 32 grade, 
[0105] 

Between the feed zone material 35 and the top face T2 of the 1st optical element LS 1, and between 
the feed zone material 35 and inferior-surface-of-tongue T3 of the 2nd optical element LS 2, the gap 
is prepared, respectively, that is, the feed zone material 35 is supported by Lens-barrel PK or the 
predetermined support device so that the 1st optical element LS 1 and the 2nd optical element LS 2 
may be alike, respectively, it may receive and it may be in a non-contact condition. What vibration 
generated in the feed zone material 35 transmits to the 1st and 2nd optical element LS [ LSI and ] 2 
side directly by this is prevented. Moreover, form status change-ization of the 1st optical element LS 
1 and the 2nd optical element LS 2 can be controlled by changing the feed zone material 35 into a 
non-contact condition to each of the 1st optical element LS 1 and the 2nd optical element LS 2, and 
it becomes possible to maintain the high image formation engine performance of projection optics 
PL. 
[0106] 

Moreover, the feed zone material 35 is formed in the location which does not bar the exposure of the 
exposure light EL, i.e., the outside of predetermined field AR f through which the exposure light EL 
passes among the top faces T2 of the 1st optical element LS 1 . The 2nd feed hopper 32 is arranged 
among the 2nd space K2 in the predetermined location between predetermined field AR ? and the 
edge section of the top face T2 of the 1st optical element LS 1. 
[0107] 

If a control unit CONT sends out the 2nd liquid LQ 2 from the 2nd liquid feed zone 31 of the 2nd 
liquid feeder style 30 in order to form the 2nd immersion field LR 2, the 2nd liquid LQ 2 sent out 
from the 2nd liquid feed zone 31 will flow into the end section of the 2nd feeder current way 34 
formed in the interior of Lens-barrel PK, after flowing the 2nd supply pipe 33. And the liquid LQ 2 
which flowed into the end section of the 2nd feeder current way 34 flows into the end section of the 
feeder current way 36 of the feed zone material 35 connected to the other end, after flowing the 2nd 
feeder current way 34, After the 2nd liquid LQ 2 which flowed into the end section of the feeder 
current way 36 flows the feeder current way 36, it is supplied to the 2nd space K2 through the 2nd 
feed hopper 32. The 2nd liquid LQ 2 supplied from the 2nd feed hopper 32 forms the 2nd immersion 
field LR 2 only in some [ smaller than a top face T2 ] fields locally more greatly than predetermined 
field AR' which the exposure light EL passes among the top faces T2 of the 1st optical element LS 1 . 
The 2nd liquid LQ 2 supplied between the 1st optical element LS 1 and the 2nd optical element LS 2 
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is held with surface tension between the top face T2 of the 1st optical element LS 1, and inferior- 
surface-of-tongue T3 of the 2nd optical element LS 2. while the 2nd liquid LQ 2 of the 2nd 
immersion field LR 2 contacts some fields of the top face T2 of the 1st optical element LS 1 - 
inferior-surface-of-tongue T3 of the 2nd optical element LS 2 - the whole region is contacted 
mostly. As mentioned above, the outer diameter D3 of inferior-surface-of-tongue T3 of the 2nd 
optical element LS 2 Since it is smaller than the outer diameter D2 of the top face T2 of the 1st 
optical element LS 1, the 2nd liquid LS 2 filled between the 1st optical element LS 1 and the 2nd 
optical element LS 2 It is under inferior-surface-of-tongue T3 (it can form.) of the 2nd optical 
clement LS 2 (on the top face T2 of the 1st optical element LS 1) about the 2nd immersion field LR 
2 smaller than the top face T2 of the 1 st optical element LS 1. 
[0108] 

In addition, in this operation gestalt, the thickness of the liquid LQ 2 in the distance of the top face 
T2 of the 1st optical element LS 1 and inferior-surface-of-tongue T3 of the 2nd optical element LS 2, 
i.e,, the optical path of the exposure light EL, is about 3mm. However, the distance of the top face 
T2 of the 1st optical element LS 1 and inferior-surface-of-tongue T3 of the 2nd optical element LS 2 
is not restricted to the 3 above-mentionedmm, but can be set up in 0.5-5mm in consideration of 
absorption of the exposure light EL with a liquid LQ 2, and the flow of the liquid LQ 2 in the 2nd 
space K2. 
[0109] 

Here, as shown in drawing 6 , the compatibility with the 2nd liquid LQ 2 of the front face of the 1st 
field HR 1 which is some fields which turn into the 2nd immersion field LR 2 among the top faces 
T2 of the 1st optical element LS 1 facing the 2nd space K2 is higher than compatibility with the 2nd 
liquid LQ 2 of the front face of the 2nd field HR 2 which is a field around the 1st field HR 1 . That is, 
the contact angle with the 2nd liquid LQ 2 of the front face of the 1st field HR 1 is smaller than a 
contact angle with the 2nd liquid LQ 2 of the front face of the 2nd field HR 2. Specifically, the front 
face of the 2nd field HR 2 has liquid repel lance to the 2nd liquid LQ 2, Thereby, when the 2nd 
immersion field LR 2 of the 2nd liquid LQ 2 is formed in some fields (the 1st field HR 1) of the top 
face T2 of the 1st optical element LS 1, the 2nd liquid LQ 2 can prevent un-arranging [ which flows 
into the outside of a top face T2 ], Moreover, the 2nd liquid LQ 2 can be stuck on the front face of 
the 1st field HR 1 good by what the front face of the 1st field HR 1 which the 1st field HR 1 contains 
predetermined field AR' which the exposure light EL passes, and contains the predetermined field 
HR { is made lyophilic for. 
[0110] 

In this operation gestalt, it is performing liquid repelling processing to the front fece of the 2nd field 
HR 2 5 and liquid repellance is gi ven to the front face of the 2nd field HR 2. Processing of sticking 
the thin film which consists liquid repellance ingredients, such as fluororesin ingredients, such as 
polytetrafluoroethylene, an acrylic resin ingredient, and a silicon system resin ingredient, of 
spreading or said liquid repellance ingredient, for example as liquid repelling processing for making 
the front face of the 2nd field HR 2 into liquid repellance is mentioned, In this operation gestalt, 
"SAITOPPU" by Asahi Glass Co., Ltd. is applied to the front face of the 2nd field HR 2. 
[0111] 

Moreover, in this operation gestalt, the 1st and 2nd optica! element LSI and LS2 which contacts the 
1st and 2nd liquid LQ1 and LQ2 at least among two or more optical elements LS1-LS7 is formed 
with the quartz, inferior-surface-of-tongue T3 it is [ T3 ] the 1st field HR 1 of the inferior surface of 
tongue Tl which is the liquid contact surface of the 1st optical element LS 1, and a top face T2, and 
the liquid contact surface of the 2nd optical element LS 2 since compatibility with the 1st and 2nd 
liquid LQ1 and LQ2 whose quartz is water is high — the 1st and 2nd liquid LQ1 and LQ2 can be 
mostly stuck in the whole region, Therefore, while being able to stick the 1st and 2nd liquid LQ1 and 
LQ2 to the liquid contact surface of the 1st and 2nd optical element LSI and LS2 and being able to 
fill certainly the optical path between the 2nd optical element LS 2 and the 1st optical element LS 1 
with the 2nd liquid LQ 2, the optical path between the 1st optical element LS 1 and Substrate P can 
be certainly filled with the 1st liquid LQ I. 
[0112] 

Moreover, since a quartz is an ingredient with a large refractive index, it can make small magnitude, 
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such as the 2nd optica] element LS 2, and can miniaturize the whole projection optics PL and the 
whole aligner EX, Moreover, since a quartz has a water resisting property, there is an advantage of it 
not being necessary to prepare a protective coat, for example in the above-mentioned liquid contact 
surface etc. 

[0113] 

In addition, at least one side of the 1st and 2nd optical element LSI and LS2 may be fluorite with 
high compatibility with water, Moreover, optical elements LS3-LS7 may be formed with fluorite, for 
example, optical elements LSI and LS2 may be formed with a quartz, and all the optical elements 
LS 1 "LS 7 may be formed with a quartz (or fluorite). 
[01 14] 

Moreover, hydrophilization (lyophilic-izing) processing of making the lyophilic ingredient of MgF2, 
aluminum 203, and Si02 grade adhere etc. is performed to the liquid contact surface of the 1st and 
2nd optical element LSI and LS2 including the 1st field HR ! of the top face T2 of the 1st optical 
element LS 1, and you may make it raise more compatibility with the 1st and 2nd liquid LQ1 and 
LQ2 to it. Or since the 1st and 2nd liquid LQ1 and LQ2 in this operation gestalt is polar large water, 
it is forming a thin film, for example by matter of the polar large molecular structure., such as 
alcohol, as lyophilic-ized processing (hydrophilization processing), and can also give ahydrophilic 
property to the liquid contact surface of these optical elements LS I and LS2. 
[0115] 

In addition, although the 2nd field HR 2 around the 1st field HR 1 containing predetermined field 
AR ! which the exposure light EL passes among the top faces T2 of the 1st optical element LS 1 is 
made into liquid repeilance, the field around some fields including the predetermined field through 
which the exposure light EL passes among inferior-surface-of- tongue T3 of the 2nd optical element 
LS 2 mav be made into liquid repeilance here. 
[0116] 

It returned to drawirig.5 (b) and the stripping section material 45 is equipped with shank 45A and 
annular section 45B linked to the shank 45A. Shank 45A is prepared so that it may extend 
horizontally, and in this operation gestalt, it is arranged about predetermined field AR f at the -X side, 
and it is prepared so that it may extend in accordance with X shaft orientations, Annular section 45B 
is formed smal ler than the edge section of the top face T2 of the 1 st optical element LS 1 , and the 
part by the side of the -X is connected with shank 45 A. On the other hand, opening of the part by the 
side of +X of annular section 45B is carried out, and the feed zone material 3 5 is arranged the 
opening 45K. 
[01 17] 

The recovery passage 46 according to the configuration of the stripping section material 45 is formed 
in the interior of the stripping section material 45. The end section of the recovery 7 passage 46 formed 
in the interior of shank 45 A among the stripping section material 45 is connected to the other end of 
the 2nd recovery passage 44 (refer to drawing 4 ) currently formed in the interior of Lens-barrel PK. 
Moreover, the annular recovery passage 46 is formed in the interior of annular section 45B of the 
stripping section material 45 so that predetermined field AR' may be surrounded, And the other end 
of the recovery passage 46 formed in the interior of shank 45 A is connected to a part of annular 
recovery passage 46 formed in the interior of annular section 45B. 
[0118] 

The 2nd recovery opening 42 is formed in the medial surface which turns to predetermined field AR' 
of annular section 45B, The 2nd recovery opening 42 is for collecting the 2nd liquids LQ 2 of the 
2nd space K2, and they are prepared in the medial surface of annular section 45B so that the 2nd 
immersion field LR 2 formed in the top face T2 of the 1st optical element LS 1 may be surrounded. 
[ two or more ] Each of two or more 2nd recovery- openings 42 prepared in the medial surface of 
annular section 45B is connected to the recovery passage 46 formed in the interior of annular section 
45B, Since the 2nd recovery opening 42 of the 2nd immersion device 2 is arranged in the 2nd space 
K2, the 2nd liquid stripping section 41 has composition connected to the 2nd space K2 through the 
2nd recovery tubing 43, the 2nd recovery passage 44, and 2nd recovery opening 42 grade. 
[0119] 

Moreover, the stripping section material 45 (annular section 45B) is formed in the outside of the 



http://www4jpdlJnpit.gojp/cgi-bin/tran web cgi ejje 7/1 3/2007 



JP,2006-024915,A [DETAILED DESCRIPTION] 



Page 24 of 44 



predetermined field AR' so that the location which does not bar the exposure of the exposure light 
EL, i.e., predetermined field AR' which the exposure light EL passes among the top faces T2 of the 
1st optical element LS 1, may be surrounded. And the 2nd recovery opening 42 is arranged among 
the 2nd space K2 in the predetermined location between predetermined field AR* and the edge 
section of a top face T2. 
[0120] 

Between the stripping section material 45 and the top face T2 of the 1st optical element LS I, and 
between the stripping section material 45 and inferior-surface-of-tongue T3 of the 2nd optical 
element LS 2, the gap is prepared, respectively, that is, the stripping section material 45 is supported 
by Lens-barrel PK or the predetermined support device so that the 1st optical element LS 1 and the 
2nd optical element LS 2 may be alike, respectively, it may receive and it may be in a non-contact 
condition. What vibration generated in the stripping section material 45 transmits to the 1st and 2nd 
optical element LS [ LSI and ] 2 side directlv by this is prevented. 
101211 

i_ — i 

When collecting the 2nd liquids LQ 2 of the 2nd immersion field LR 2, a control unit CONT drives 
the 2nd liquid stripping section 41 of the 2nd liquid recover}' device 40. By the dri ve of the 2nd 
liquid stripping section 41 which has a vacuum system, the 2nd liquid LQ 2 of the 2nd immersion 
field LR 2 flows into the recovery passage 46 formed in the interior of annular section 45B among 
the stripping section material 45 through the 2nd recovery opening 42. Since the 2nd recovery 
opening 42 is arranged so that the 2nd immersion field LR 2 may be surrounded, the 2nd liquids LQ 
2 of the 2nd immersion field LR 2 are collected through the 2nd recovery opening 42 from the 
perimeter. In addition, it is desirable to arrange a porous member also to the 2nd recovery opening 
42, and to control the vibration at the time of collecting the 2nd liquids LQ 2, 
[0122] 

Here, as shown in drawing 6 , the 2nd field HR 2 which has liquid repellance among the top faces T2 
of the 1st optical element LS 1 is equipped with the convex domain HRT which projects inside 
(predetermined field AR' side). In this operation gestalt, the convex domain HRT is established in 
the location corresponding to opening 45K of annular section 45B of the stripping section materia! 
45. Where supply of the 2nd liquid LQ 2 from the 2nd feed hopper 32 is suspended by carrying out 
like this As shown in the mimetic diagram shown in drawing 7 , when collecting the 2nd liquids LQ 
2 from the perimeter of the 2nd immersion field AR 2 through the 2nd recovery opening 42, the 2nd 
liquids LQ 2 of the 2nd immersion field AR 2 are collected through the 2nd recovery opening 42 
arranged to the perimeter so that it may be divided on the basis of a convex domain HRT. By 
carrying out like this, the 2nd liquids LQ 2 cannot be collected, for example, it can prevent un- 
arranging [ of remaining in the center section of the 1st field HR 1 ]. Therefore, inconvenient 
generating resulting from the 2nd liquid LQ 2 which remained — the 2nd liquid LQ 2 which 
remained evaporates and the remains of adhesion (the so-called watermark) are formed in a top face 
T2 — can be prevented. 
[0123] 

In addition, although the convex domain HRT is established in the location corresponding to opening 
45K of annular section 45B of the stripping section material 45, you may make it establish it in 
locations other than the location corresponding to opening 45K in this operation gestalt Moreover, 
although the convex domain HRT shown in drawing is a rectangle-like mostly in plane view, 
configurations of arbitration, such as the shape of the shape of a triangle or a semicircle, can be used 
for it, 
[0124] 

And the 2nd liquids LQ 2 which flowed into the recovery passage 46 formed in the interior of 
annular section 45B flow into the 2nd recovery passage 44 formed in the interior of Lens-barrel PK, 
after gathering in the recovery passage 46 formed in the interior of shank 45A. Suction recovery of 
the 2nd liquid LQ 2 which flowed the 2nd recovery passage 44 is carried out through the 2nd 
recovery tubing 43 at the 2nd liquid stripping section 41 . 
[0125] 

Next, how to expose the pattern image of Mask M to Substrate P using the aligner EX which has the 
configuration mentioned above is explained. 
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[0126] 

Facing exposing Substrate P, a control unit CONT supplies the 2nd liquid LQ 2 to the 2nd space K2 
from the 2nd liquid feeder style 30. Between the top face T2 of the 1st optical element LS 1 and the 
2nd optical element LS 2 is filled with the 2nd liquid LQ 2 so that only some fields which contain 
predetermined field AR' which the exposure light EL passes among the top faces T2 of the 1st 
optical element LS 1 because the 2nd liquid feeder style 30 supplies the 2nd liquid LQ 2 may turn 
into the 2nd immersion field LR 2, The 2nd liquid LQ 2 supplied from the 2nd liquid feeder style 30 
forms locally the larger and 2nd immersion field LR 2 smaller than a top face T2 than predetermined 
field HR ! in the part on the top face T2 containing predetermined field HR'. And after the 2nd 
immersion field LR 2 is formed, a control unit CONT suspends supply of the 2nd liquid LQ 2 by the 
2nd liquid feeder style 30, The 2nd liquid LQ 2 between the 1st optical element LS 1 and the 2nd 
optical element LS 2 is held with surface tension, and the 2nd immersion field AR 2 is maintained. 
[0127] 

After Substrate P is loaded to the substrate stage PST in a load location, a control device CONT 
moves under projection optics PL (i.e,, an exposure location) on the substrate stage PST holding 
Substrate P. In the condition of having made the 1st optical element LS I of the substrate stage PST 
and projection optics PL countering, and a control unit CONT Controlling the amount of supply of 
the 1st liquid LQ 1 per unit time amount by the 1st liquid feeder style 10, and the amount of recoverv 
of the 1st liquid LQ 1 per unit time amount by the 1st liquid recovery' device 20 the optima! The 
supply and recovery of a liquid LQ 1 by the 1st liquid feeder style 10 and the 1st liquid recovery 7 
device 20 are performed, the 1st immersion field LR 1 of the 1st liquid LQ 1 is formed on the optical 
path of the exposure light EL at least among the 1 st space Kl , and the optical path of the exposure 
light EL is filled with the 1st liquid LQ 1 . 

S ^ n-nb. 0— , m e mb e0 e qui p P e d w ith *. reftra ,ce mark by a 

substrate alignment system which is indicated by jP,4-656G3,A, and mask alignment system which is 
indicated by JP,7-176468,A is prepared in the predetermined location on the substrate stage PST. 
Furthermore, an illuminance nonuniformity sensor which is indicated by JP,57-1 17238,A as the 
optical measurement section, for example, a space image measurement sensor which is indicated by 
JP 5 2Q02-140G5,A, an exposure sensor (illuminance sensor) which is indicated by JP,1 1-1 68 16, A are 
formed in the predetermined location on the substrate stage PST. Before a control unit CONT 
performs exposure processing of Substrate P, it performs mark measurement on a criteria member, 
and various measurement actuation using the optical measurement section, and performs alignment 
processing of Substrate P and image formation property adjustment (calibration) processing of 
projection optics PL based on the measurement result. For example, in performing measurement 
actuation using the optical measurement section, a control device CONT moves relatively to the 1st 
immersion field LR 1 of the 1st liquid LQ 1 on the substrate stage PST by moving in the XY 
direction on the substrate stage PST, arranges the 1st immersion field LR 1 of the 1st liquid LQ 1 on 
the optical measurement section, and performs the measurement actuation which minded the 1st 
liquid LQ 1 and the 2nd liquid LQ 2 in the condition. In addition, measurement of the reference mark 
measured by the mask alignment system and/or various kinds of calibration processings using the 
optical measurement section may be performed before the substrate P for exposure is put on the 
substrate stage PST. 
[0129] 

After performing the above-mentioned alignment processing and calibration processing, a control 
unit CONT Are concurrent with supply of the 1 st liquid LQ 3 to the substrate P top by the 1 st liquid 
feeder style 10, Collecting the 1st liquids LQ 1 on the substrate P by the 1st liquid recovery device 
20 Moving the substrate stage PST which supports Substrate P to X shaft orientations (scanning 
direction) The exposure light EL is irradiated on Substrate P through the 1st liquid LQ 1 of the 1st 
immersion field LR 1 formed in the 2nd liquid [ of the 2nd immersion field LR 2 formed in the 
projection optics PL and top-face T2 side of the 1st optical element LS 1 ] LQ 2, and inferior- 
surface-of-tongue Tl side of the 1st optical element LS 1 . Projection exposure of the pattern image 
of Mask M is carried out on Substrate P. The 1st liquid LQ I supplied from the 1st liquid feeder style 
10 forms locally the larger and 1st immersion field LR 1 smaller than Substrate P than the projection 
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field AR in the part on the substrate P including the projection field AR. Moreover, the 2nd liquid 
LQ 2 supplied from the 2nd liquid feeder style 30 forms locally the larger and 2nd immersion field 
LR 2 smaller than a top face T2 than predetermined field AR* in the part on the top face T2 which 
contains predetermined field AR' among the top faces T2 of the 1st optical element LS 1 
[0130] 

The optical path of the exposure light EL between a first element and Substrate P is filled [ be / it / 
under / exposure / of Substrate P / setting ] with the 1 st liquid LQ 1 , the supply actuation of the 1 st 
liquid LQ 1 and recovery actuation by the 1st immersion device 1 being continued, and maintaining 
the magnitude and the configuration of the 1st immersion field LR 1 in the request condition. On the 
other hand, the supply actuation of the 2nd liquid LQ 2 and recovery actuation by the 2nd immersion 
device 2 are not performed [ be / it / under / exposure / of Substrate P / setting ]. That is, exposure is 
performed through the 2nd liquid LQ 2 in the condition (held with surface tension) of having been 
accumulated in the 2nd space K2. During exposure of Substrate P, the vibration accompanying 
supply and/or recover)/ of the 2nd liquid LQ 2 does not occur because it is made not to perform 
supply and recovery of the 2nd liquid LQ 2 during exposure of Substrate P. Therefore, degradation 
of the exposure precision resulting from vibration can be prevented, 
[0131] 

Moreover, since the 2nd liquid LQ 2 forms the 2nd immersion field LR 2 only in some fields 
containing predetermined field HR' which the exposure light EL passes among on the top face T2 of 
the 1st optical element LS 1 locally, it can prevent exsorption of the 2nd liquid LQ 2 to the outside of 
the top face T2 of the 1st optical element LS 1. Therefore, the adhesion and permeation of the 2nd 
liquid LQ 2 to Lens-barrel PK (the 1st supporter 91) which support the 1st optical element LS 1 can 
be prevented, and degradation of the lens-barrel PK (the 1st supporter 91) can be prevented. 
Moreover, degradation of the machine part of the 1st optical element LS2 circumference and an 
electrical part resulting from the 2nd leaked liquid LQ 2 can be prevented, 
[0132] 

Moreover, the 2nd liquid LQ 2 does not contact Lens-barrel PK and 1st supporter 91 grade in order 
to form the 2nd immersion field LR 2 locally on the top face T2 of the 1st optical element LS 1 . 
Therefore, it can prevent un-arranging [ of impurities such as a metal ion generated from Lens-barrel 
PK and 1st supporter 91 grade to the 2nd liquid LQ 2 which forms the 2nd immersion field LR 2 5 
mixing ]. Therefore, where the cleanliness of the 2nd liquid LQ 2 is maintained, exposure processing 
and measurement processing can be performed good. 
[0133] 

It is what carries out projection exposure of the pattern image of Mask M at Substrate P while the 
aligner EX in this operation gestalt moves Mask M and Substrate P to X shaft orientations (scanning 
direction). At the time of scan exposure Some pattern images of Mask M are projected into the 
projection field AR through the 1st and 2nd liquid LQ1 and LQ2 of projection optics PL and the 1st 
and 2nd immersion fields LR1 and LR2. Synchronizing with Mask M moving in the direction of -X 
(or the direction of +X) at a rate V, Substrate P moves in the direction of +X (or the direction of -X) 
by rate heta-V (beta is a projection scale factor) to the projection field AR. Two or more shot fields 
are set up on Substrate P, and after exposure ending to one shot field, while the next shot field moves 
to a scan starting position and moves Substrate P by step - and - scanning method hereafter by 
stepping migration of Substrate P, scan exposure processing to each shot field is performed one by 
one, 
[0134] 

Although the 1st optical element LS 1 which becomes the bottom of the 2nd optical element LS 2 
which has a lens operation from a plane-parallel plate in this operation gestalt is arranged By filling 
the 1st liquid LQ 1 and the 2nd liquid LQ 2 to each of the 1st space Kl by the side of the inferior 
surface of tongue Tl of the 1st optical element LS 1, and the 2nd space K2 by the side of a top face 
T2 The reflection loss in the top face T2 of inferior-surface-of-tongue T3 of the 2nd optical element 
LS 2 or the 1st optical element LS 1 is reduced, and where the big image side numerical aperture of 
projection optics PL is secured, Substrate P can be exposed good. 
[0135] 

In this operation gestalt, it is the configuration of collecting the 1st liquids LQ 1 through the slant 
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face 26 of the porous member 25 which the porous member 25 inclined to the front face of Substrate 
P, and has been arranged at the 1st recovery opening 22, and the 1 st liquid LQ I is a configuration 
collected through the 1st recovery opening 22 including a slant face 26. Moreover, the land side 75 
and the slant face 26 are formed continuously, In that case, it sets, and when only predetermined 
distance carries out scanning migration of the substrate P at a predetermined rate in the direction of 
+X to the 1st immersion field LR 1, it will be in the condition that it is shown in drawing 8 (b) from 
the initial state (condition that the 1st immersion field LR 1 of the 1st liquid LQ 1 is formed between 
the land side 75 and Substrate P) shown in drawing 8 (a). In the predetermined condition after 
scanning migration as shown in drawing 8 (b), the component Fl which moves to the slanting upper 
part along a slant face 26, and the component F2 which moves horizontally are generated by the 1st 
liquid LQ 1 of the 1st immersion field LR 1. In that case, the configuration of the interface (gas- 
liquid interface) LG of the 1st liquid LQ 1 and the space of an outside of the 1 st immersion field LR 
1 is maintained, Moreover, even if it moves Substrate P to a high speed to the 1st immersion field 
LR I, a big change of the configuration of Interface LG can be controlled. 
[0136] 

Moreover, the distance between a slant face 26 and Substrate P is larger than the distance between 
the land side 75 and Substrate P. That is, the space between a slant face 26 and Substrate P is larger 
than the space between the land side 75 and Substrate P. Therefore, when Substrate P is moved to the 
1st immersion field LR 1, distance L of interface LG' in the initial state shown in drawing 8 (a) and 
the interface LG in the predetermined condition after the scanning migration shown in drawing 8 (b) 
can be made comparatively small Therefore, magnitude of the 1st immersion field LR 1 can be 
made small, 
[0137] 

For example, as shown in drawing 9 (a), the land side 75 and inferior-surface-of-tongue 26' of the 
porous member 25 arranged at the 1st recovery opening 22 are formed continuously. Inferior- 
surface-of-tongue 26' of the porous member 25 does not incline to Substrate P, but when it was a 
substrate P front face and abbreviation parallel, and are put in another way, and the 1st recovery- 
opening 22 containing inferior-surface-of-tongue 26 s does not incline and Substrate P is moved to the 
1st immersion field LR 1, the configuration of Interface LG is maintained. However, since inferior- 
surface-of-tongue 26' does not incline, only the component F2 which moves to the 1st liquid LQ 1 
horizontally is generated, and most components (Fl) which move up are not generated. In that case, 
in order that Interface LG may move the almost same distance as the movement magnitude of 
Substrate P, the distance L of interface LG f in an initial state and the interface LG in the 
predetermined condition after scanning migration serves as a comparatively large value, and the 1st 
immersion field LR 1 becomes large in connection with it. Then, the nozzle member 70 must also be 
enlarged according to the big 1st immersion field LR 1, and it is necessary' to also enlarge the 
migration stroke of the magnitude of the substrate stage PST itself, or the substrate stage PST 
according to the magnitude of the 1st immersion field LR 1 , and growing gigantic of the whole 
aligner EX is caused. And enlargement of the 1st immersion field LR 1 becomes remarkable as the 
scan speed of the substrate P to the 1st immersion field LR 1 accelerates. 
[0138] 

As shown in drawi ng 9 (b), moreover, by preparing a level difference between the land side 75 and 
the 1st recovery' opening 22 (inferior-surface-of-tongue 26 ? of the porous member 25) If it is put in 
another way when distance between inferior-surface-of-tongue 26 f and Substrate P is made larger 
than the distance between the land side 75 and Substrate P an inferior surface of tongue — 26 — ' — a 
substrate — P — between — space — a land — a field — 75 — a substrate — P — between — space — 
large — having carried out — a case — the — one — a liquid — LQ — one — **** — the upper part — 
moving — a component — F — one — ' — generating — having — since — distance L — a comparatively 
small value — it can carry out — enlargement of the 1st immersion field LR I — it can control . 
However, since the level difference is prepared between the land side 75 and inferior-surface-of- 
tongue 26' and the land side 75 and inferior-surface-of-tongue 26' are not formed continuously, the 
configuration of Interface LG becomes easy to collapse. If the configuration of Interface LG 
collapses, possibility that un-arranging [ which a gas bites in the 1st liquid LQ 1 of the 1st immersion 
field LR 1 / by which air bubbles are generated in the 1st liquid LQ 1 ] will occur will become high. 
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Moreover, if there is a level difference when high speed scanning of the substrate P is carried out, for 
example in the direction of +X Component FT which moves up while the configuration of Interface 
LG collapses becomes larger. When [ of the 1st immersion field LR 1 ] the thickness of the 1st liquid 
LQ 1 of the field by the side of +X becomes thin and moves Substrate P in the direction of -X 
(reverse scan) in the condition most, Possibility that the phenomenon in which the 1st liquid LQ 1 is 
torn to pieces will occur becomes high. If the torn-off liquid (refer to sign LQ' among drawing 9 (b)) 
remains for example, on Substrate P, un-arranging [ in which the remains of adhesion (the so-called 
watermark) are formed on Substrate P of evaporation of the liquid LQ' ] wilS arise. Moreover, if the 
configuration of Interface LG collapses, possibility of the 1st liquid LQ 1 flowing into the outside of 
Substrate P, rusting to an edge strip and a device, and causing un-arranging, such as ****** ? w jjj 
also become high. And possibility that said un-arranging will occur becomes high as the scan speed 
of the substrate P to the 1st immersion field LR 1 accelerates. 
[0139] 

Since the 1st recovery opening 22 of the 1st immersion device 1 (the 1st liquid recovery device 20) 
was formed in the front face of Substrate P, and the slant face 26 which counters in this operation 
gestait [ when the 1st immersion field LR 1 and Substrate P which were formed in the image surface 
side of projection optics PL are made displaced relatively ] The configuration of the interface LG of 
the 1st liquid LQ 1 and the space of an outside of the 1st immersion field LR 1 can be maintained, 
and the configuration of the 1st immersion field LR 1 can be maintained in the request condition. 
Therefore, air bubbles cannot be generated in the 1st liquid LQ 1 , liquids cannot fully be collected, 
or it can avoid un-arranging [ of a liquid flowing out ]. Moreover, by forming the 1st recovery 
opening 22 in a slant face 26, since the movement magnitude of Interface LG can be stopped, 
magnitude of the 1st immersion field LR 1 can be made small. Therefore, miniaturization of the 
whole aligner EX can also be attained. 
[0140] 

Moreover, when high speed scanning of the substrate P is carried out, the 1st liquid LQ I of the 1st 
immersion field LR 1 flows out outside, or possibility that the 1st liquid LQ 1 of the 1st immersion 
field LR 1 will disperse around becomes high, but since the wall 76 was formed in the periphery of a 
slant face 26, exsorption of the 1st liquid LQ 1 can be controlled. That is, since buffer space is 
formed inside a wall 76 by forming a wall 76 in the periphery of the porous member 25, even if 
Liquid LQ reaches the medial surface of a wall 76, since the liquid LQ which forms the immersion 
field AR 2 spreads to the buffer space inside a wall 76, it prevents more certainly exsorption of the 
liquid LQ to the outside of a wall 76, and can cany out the thing of it. 
[0141] 

Moreover, since it is arranged under the end face T1 of projection optics PL so that a part of land 
side 75 (inferior surface of tongue of bottom plate section 72D) may surround the projection field 
AR 1 the small gap formed between a part of land side 75 (inferior surface of tongue of bottom plate 
section 72D), and a substrate P front face — a near projection field — and — since it is formed so that 
a projection field may be surrounded — the projection field AR 1 ~ a wrap sake the need — 
maintaining sufficient small immersion field can be continued Therefore, miniaturization of the 
whole aligner EX can be attained, stopping un-arranging, such as mixing of the gas to the inside of 
the liquid LQ of the immersion field AR 2, and an outflow of Liquid LQ, also when substrate P ** is 
moved to a high speed (scan). Moreover, since the liquid feed hopper 12 is arranged on some 
(inferior surface of tongue of bottom plate section 72D) the outsides of the land side 75, also when 
mixing of the gas (air bubbles) to the inside of the liquid LQ which forms the immersion field AR 2 
is prevented and Substrate P is moved at high speed, it becomes possible to continue filling the 
optical path of the exposure light EL with a liquid. 
[0142] 

Although it is inclining and attaching the porous sheet metal-like member 25 to Substrate P in the 
operation gestait mentioned above and the slant face 26 is formed A slant face where spacing with 
the front face of Substrate P becomes large is prepared, and you may make it form the liquid 
recovery opening 22 in the predetermined location (predetermined field) of the slant face on it as it 
separates from the optical axis AX of the exposure light EL on the inferior surface of tongue of the 
nozzle member 70. And you may make it form the porous member 25 in the liquid recovery opening 
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[03 43] 

In addition, in this operation gestalt, although the porous member 25 is arranged at the 1st recovery 
opening 22, the porous member 25 may not be, Also in such a case , by establishing a slant face 
where spacing with the front face of Substrate P become large as it separate from the optical axis AX 
of the exposure light EL in the inferior surface of tongue of the nozzle member 70 , and preparing 
liquid recovery opening in the predetermined location of the slant face , for example , the 
configuration of Interface LG can be maintain and it can prevent un-arranging [ of an air bubbles 
being generate in the 1st liquid LQ 1 of the 1st immersion field LR 3 ] . Moreover, magnitude of the 
1st immersion field LR 1 can also be made small 
[0144] 

After exposure of Substrate P is completed, a control unit CONT suspends supply of the 1 st l iquid 
LQ 1 by the 1st liquid feeder style 10, and collects the 1st liquids LQ 1 (the 1st liquid LQ 1 of the 1st 
space Kl) of the 1st immersion field LR 1 using 1st liquid recovery device 20 grade, Furthermore, a 
control unit CONT collects the 1st liquids LQ 1 which remain on Substrate P and the substrate stage 
PST using the 1st recovery opening 22 grade of the 1st liquid recovery device 20 
[0145] 

Moreover, after exposure of Substrate P is completed, a control unit CONT collects the 2nd liquids 
LQ 2 of the 2nd immersion field LR 2 currently formed in the 2nd space K2 through the 2nd 
recovery opening 42, as explained with reference to drawing 7 . 
[0146] 

And after the 1st liquid LQ 1 on Substrate P and the 2nd liquids LQ 2 on the top face T2 of the 1st 
optical element LS 1 are collected, a control device CONT moves and carries out the unload of the 
substrate stage PST which supported the substrate P to an unload location. 
[0147] 

And the substrate P by which exposure processing should be carried out next is loaded to the 
substrate stage PST. In order to expose the substrate P loaded to the substrate stage PST, a control 
device CONT supplies the 2nd liquid LQ 2 to the 2nd space K2, and exposes the substrate P by the 
same sequence as 
[0148] 

In addition, although it is the configuration of exchanging the 2nd liquid LQ 2 of the 2nd space K2 
for every [ to expose ] substrate P in this operation gestalt As long as the temperature change of the 
liquid LQ 2 of the 2nd space K2 ? degradation of cleanliness, etc. are extent which does not affect 
exposure precision, you may make it exchange the 2nd liquid LQ 2 of the 2nd space K2 for every 
predetermined time interval, every predetermined processing substrate number of sheets, and every 
lot. 

[0149] 

In addition, it may be made to perform supply and recovery of the 2nd liquid LQ 2 the inside of 
exposure of Substrate P, and before and after exposure continuously. It can fill with the 2nd pure 
liquid LQ 2 by which temperature management was always carried out in the 2nd space K2 by 
performing continuously supply and recovery 7 of the 2nd liquid LQ 2. On the other hand, like this 
operation gestalt, it exposes, where the 2nd liquid LQ 2 is accumulated in the 2nd space K2, and by 
exchanging the 2nd liquid LQ 2 to the 2nd space K2 intermittently, as mentioned above, during 
exposure of Substrate P, the vibration accompanying supply and recovery 7 of the 2nd liquid LQ 2 
does not occur. Moreover, with the configuration of performing continuously supply and recovery of 
the 2nd liquid LQ 2 during exposure of Substrate P, when the amount of supply and the amount of 
recovery of the 2nd liquid LQ 2 per unit time amount become unstable, for example, the 2nd 
immersion field LR 2 grows large, it sets inside Lens-barrel PK, the 2nd liquid LQ 2 flows out or 
disperses, and damage may be expanded. Moreover, when the amount of supply and the amount of 
recovery' of the 2nd liquid LQ 2 per unit time amount become unstable, the 2nd immersion field LR 
2 is drained, and un-arranging [ for which exposure precision deteriorates ] arises. Therefore, by 
exchanging the 2nd liquid LQ 2 to the 2nd space K2 intermittently, the 2nd immersion field LR 2 
can be formed in a request condition, and generating which is not arranged [ above-mentioned ] can 
be prevented. 
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[0150] 

By the way, when impurities generated from Substrate P, such as a foreign matter resulting from for 
example, a sensitization agent (photoresist), mix into the 1st liquid LQ 1 of the 1st immersion field 
LR 1 (the 1st space Kl), the 1st liquid LQ 1 may pollute. Since the 1st liquid LQ 1 of the 1st 
immersion field LR 1 also contacts the inferior surface of tongue Tl of the 1st optical element LS 1, 
the inferior surface of tongue Tl of the 1 st optical element 2 may pollute it with the 1 st polluted 
liquid LQ 1. Moreover, the impurity which is floating the air may adhere to the inferior surface of 
tongue Tl of the 1st optical element LS 1 exposed to the image surface side of projection optics PL 
[03 51] 

In this operation gestalt, the 1st optical element LS 1 is easily installation - Removed to Lens-barrel 
PK, and with it being possible (exchangeable), since it has become, it is exchanging the 1st polluted 
optical element LS 1 for the 1st pure optical element LS 1 , and it can prevent degradation through 
the exposure precision and projection optics PL resulting from contamination of an optical element 
of measurement precision. On the other hand, the 2nd liquid LQ 2 of the 2nd space K2 contacts 
Substrate P. Moreover, since [ which is a closed space mostly ] the 2nd space K2 was surrounded by 
the 1st optical element LS 1, the 2nd optical element LS 2, and Lens-barrel PK, it is hard to mix the 
impurity which is floating the air in the 2nd liquid LQ 2 of the 2nd space K2, and an impurity cannot 
adhere to the top face T2 of inferior-surface-of-tongue T3 of the 2nd optical element LS 2, or the 1st 
optical element LS 1 easily. Therefore, the cleanliness of the top face T2 of inferior-surface-of- 
tongue T3 of the 2nd optical element LS 2 or the 1st optical element LS 1 is maintained. Therefore, 
decline in the permeability of projection optics PL etc. can be prevented only by exchanging the 1st 
optical element LS 1, and exposure precision and measurement precision can be maintained, 
[0152] 

When it is going to enlarge image side numerical aperture of projection optics PL, it is necessary to 
enlarge the effective diameter of an optical element, and cannot but stop enlarging an optical element 
LS 2, although the configuration in which the liquid of the 1st immersion field LR 1 is contacted to 
the 2nd optical element LS 2 is also considered without forming the 1st optical element LS 1 which 
consists of a plane-parallel plate. The nozzle member 70 which was mentioned above, and since 
[ although not illustrated, ] various metering devices called an alignment system etc. are arranged, 
exchanging such a large-sized optical element LS 2 has low workability in the perimeter of an 
optical element LS 2, and it is difficult for it. Furthermore, an optical element LS 2 needs to attach 
the optical element LS 2 in Lens-barrel PK with high positioning accuracy, in order to maintain the 
optical property (image formation property) of the whole projection optics P L, since it has the 
refractive index (lens operation). Therefore, what such an optical element LS 2 is attached and 
removed, and is made frequent for to Lens-barrel PK (it exchanges) is not desirable from a viewpoint 
which maintains the optical property (positioning accuracy of an optical element LS 2) of projection 
optics PL. With this operation gestalt, a plane-parallel plate comparatively small as the 1st optical 
element LS 1 is formed, since it is the configuration of exchanging the 1st optical element LS 1, 
exchange can be easily performed with sufficient workability and the optical property of projection 
optics PL can also be maintained, The 1st and 2nd liquid LQ1 and LQ2 to each of the 1st space Kl 
by the side of the inferior surface of tongue Tl of the 1st optical element LS 1, and the 2nd space K2 
by the side of a top face T2 and by having established independently the 1 st and 2nd immersion 
devices 1 and 2 in which supply and recovery are possible Even the substrate P arranged at the image 
surface side of projection optics PL can make the exposure light EL injected from the illumination- 
light study system IL reach fitness, maintaining the cleanliness of the 1st and 2nd liquid LQ1 and 

[0153] 

As explained above, while filling between the inferior surface of tongue Tl of the 1st optical element 
LS 1, and Substrates P with the 1st liquid LQ 1, by filling between the top face T2 of the 1st optical 
element LS 1, and the 2nd optical element LS 2 with the 2nd liquid LQ 2, even Substrate P can make 
the exposure light EL which passed Mask M able to reach fitness, and Substrate P can be exposed 
good, Moreover, since the 2nd immersion field LR 2 of the 2nd liquid LQ 2 was locally formed in 
the top-face T2 side of the 1st optical element LS 1, it originates in the 2nd liquid LQ 2 contacting 
Lens-barrel PK etc., and the 2nd liquid LQ 2 of the 2nd immersion field LR 2 can pollute, or it can 
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prevent un-arranging [ of the lens-barrel PK containing the 1st supporter 91 deteriorating with the 
2nd liquid LQ 2 ]. Moreover, it can control un-arranging [ the 2nd liquid LQ 2 leaks out on the 
outside of Lens-barrel PK to arrange ] by forming the 2nd immersion field LR 2 locally. Therefore, 
when establishing the seal device for preventing exsorption of the 2nd liquid LQ 2, the seal device 
can be considered as a simple configuration. Or it is not necessarv to establish a sea! device 
[0154] 

And since the outer diameter D3 of inferior-surface-of-tongue T3 of the 1st optical element LS 1 and 
the 2nd optical element LS 2 which counters is smaller than the outer diameter D2 of the top face T2 
of the 1st optical element LS 1 On the top face T2 of the 1st optical element LS 1, the 2nd immersion 
field LR 2 of the magnitude according to inferior-surface-of-tongue T3 of the 2nd optical element LS 
2 can be formed good locally, and exsorption of the 2nd liquid LQ 2 from the perimeter of the top 
face T2 of the 1st optical element LS 1 can be prevented still more certainly. 
[0155] 

In addition, in the operation gestalt mentioned above, in order to prevent exsorption of the 2nd liquid 
LQ 2 etc., the 2nd field HR which has liquid repellance is formed, but as shown in the mimetic 
diagram of drawing..! 0 , the top face T2 of the 1st optical element LS 1 may form the bank section 
DR in the top face T2 of the 1st optical element LS 1 so that the 1st field HR 1 may be surrounded. 
Also by carrying out like this, exsorption of the 2nd liquid LQ 2 of the 2nd immersion field LR 2 
formed in the 1st field HR can be prevented. In this case, the optical path of the exposure light EL in 
the 2nd space K2 is filled with the 2nd liquid LQ 2, and it overflowed from the bank section DR, or 
you may make it collect the 2nd liquids LQ 2 which are likely to be overflowed by collecting the 2nd 
liquid LQ 2 of the specified quantity in the bank section DR . 
[0156] 

Moreover, when exsorption of Liquid LQ is suppressed, you may make it prepare liquid recovery 
opening in a field almost parallel (flat-tapped) to the land side 75 in an above-mentioned operation 
gestalt, without forming a slant face in the inferior surface of tongue of the nozzle member 70, 
although liquid recovery opening is prepared in the slant face (inferior surface of tongue of a porous 
member) of the inferior surface of tongue of the nozzle member 70= That is, if it can collect without 
making a liquid LQ 1 leak even if it enlarges passing speed of Substrate P when the contact angle of 
the liquid LQ 1 to Substrate P is large, or when the recovery capacity of the liquid LQ 1 from the 1st 
recovery opening 22 by the 1st recovery device 20 is high, as shown in drawing 9 (a) and (b), the 1st 
liquid recovery opening 22 may be formed. 
[0157] 

Moreover, in an above-mentioned operation gestalt, although the wall 76 is formed in the periphery 
of the slant face (inferior surface of tongue of a porous member) currently formed in the inferior 
surface of tongue of the nozzle member 70, when exsorption of Liquid LQ is suppressed, a wail 76 
can also be excluded. 
[0158] 

Moreover, although a part of land side (flat part) 75 is formed between projection optics PL and 
Substrate P and the slant face (inferior surface of tongue of a porous member) is formed in the 
outside, you may make it arrange the nozzle member 70 in an above-mentioned operation gestalt on 
the outside (perimeter) of the end face Tl of projection optics PL to the optical axis of projection 
optics PL, without arranging a part of land side under projection optics PL. In this case, the land side 
75 may be almost flat-tapped with the end face Tl of projection optics PL, and it may be separated 
from it of the location of Z shaft orientations of the land side 75 to + Z direction or - Z direction to 
the end face Tl of projection optics PL. 
[0159] 

Moreover, although the liquid feed hopper 12 is formed in the shape of [ annular ] a slit so that the 
projection field AR 1 may be surrounded, you may make it prepare two or more left feed hoppers in 
an above-mentioned operation gestalt. In this case, although especially the location of a feed hopper 
is not limited, a feed hopper can also be prepared in every one both sides (the both sides of X shaft 
orientations, or both sides of Y shaft orientations) of the projection field AR 1, and a feed hopper can 
also be prepared in the X-axis of the projection field AR 1 , and every (a total of four) one both sides 
of Y shaft orientations. Moreover, if the desired immersion field AR 2 can be formed, it is also good 
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to prepare one feed hopper in the location left in the predetermined direction to the projection field 
AR 1, Moreover, in an above-mentioned operation gestalt, although the 1st feed hopper 12 is formed 
in Substrate P and the location which counters, it is not restricted to this, for example, may supply 
the 1st liquid LQ 1 from between the 1st optical element LS 1 and bottom plate section 72D. A feed 
hopper may be prepared so that the optical path EL of exposure light may be surrounded also in this 
case, and a feed hopper may be prepared in every one both sides of the optical path of the exposure 
light EL. Moreover, when supplying Liquid LQ from two or more feed hoppers, adjustment of the 
amount of the liquid LQ supplied from each feed hopper is enabled, and you may make it supply the 
liquid of an amount which is different from each feed hopper, 
[0160] 

Moreover, as shown in drawing 1 1 , two or more fin members 1 50 may be formed in the slant face 
(inferior surface of tongue of the porous member 25) currently formed in the inferior surface of 
tongue of the nozzle member 70. The fin member 150 is side-view substantially triangle-shaped, and 
is arranged in the sectional side elevation of d rawing 1 1 in the inferior surface of tongue 2 of the 
porous member 25, and the buffer space formed inside a wall 76. Moreover, as the fin member 1 50 
turns the longitudinal direction outside, it is attached in a radial at the medial surface of a wall 76. 
Here, two or more fin member 150 have estranged, and the space section is formed between each fin 
member 1 50. Thus, since the liquid touch area in the slant face (inferior surface of tongue of the 
porous member 25) currently formed in the inferior surface of tongue of the nozzle member 70 by 
arranging two or more fin members 1 50 can be made to increase, the maintenance engine 
performance of the liquid LQ in the inferior surface of tongue of the nozzle member 70 can be 
raised. In addition, two or more fin members 150 may be formed at equal intervals, and may be 
inequality spacing. For example, spacing of the fin member 150 arranged to the projection field AR 
1 at the both sides of X shaft orientations may be set up smaller than spacing of the fin member 1 50 
arranged to the projection field AR 1 at the both sides of Y shaft orientations. In addition, as for the 
front face of the fin member 150, it is desirable that it is lyophilic to Liquid LQ. Moreover, the fin 
member 150 may be formed in stainless steel (for example, SUS316) by "GOLDEP" processing or 
"GOLDEP WHITE" processing, and can also be formed with glass (quartz) etc, 
[0161] 

Next, it explains, referring to drawing. 12 about another operation gestalt, the sign same about a 
component the same as that of the operation gestalt mentioned above or equivalent is attached, and 
simple [ in the explanation ] in the following explanation, — or it omits. 
[0162] 

Also in this operation gestalt, the 1 st optical element LS 1 and the 2nd optical element LS 2 are all 
mostly supported by Lens-barrel PK by the quiescent state to the optical path of the exposure light 
EL. 
[0163] 

In drawin g 1 2 , the 1st optical element LS 1 is a plane-parallel plate, and that of an inferior surface of 
tongue Tl and a top face T2 is parallel. Moreover, an inferior surface of tongue Tl and a top face T2 
are almost parallel to XY flat surface. The 1st optical element LS 1 is supported by the 1st supporter 
91 formed in the lower limit section of Lens-barrel PK. The flange Fl which is a supported part is 
formed in the upper part of the 1st optical element LS 1, and the 1st supporter 91 is supporting the 
1 st optical element LS I by supporting the inferior surface of tongue T5 of a flange Fl . Here, the 
inferior surface of tongue T5 of a flange Fl is also almost parallel to XY flat surface, and the inferior 
surface of tongue T5 of the flange Fl has composition formed in the perimeter of the inferior surface 
of tongue Tl of the 1 st optical element LS 1 , 
[0164] 

And the distance (thickness) HI of the inferior surface of tongue Tl of the 1st optical element LS 1 
and top face T2 on the optical axis AX of projection optics PL is 15mm or more. Moreover, the 
distance HI of the inferior surface of tongue Tl of the 1st optical element LS 1 and a top face T2 is 
larger than the inferior surface of tongue Tl of the 1st optical element LS 1 5 and distance with 
Substrate P on the optical axis AX so that clearly also from drawin g 12 . That is 5 the thickness of the 
1st optical element LS 1 is formed on the optical axis AX more thickly than a liquid LQ I . Also in 
this operation gestalt, the thickness of a liquid LQ 1 is about 3mm, and the distance of the land side 
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75 and Substrate P is about 1mm. In this operation gestalt, although the thickness HI of the 1st 
optical element LS 1 is about 1 5mm, it can be set up not only in this but in 1 5mm - about 20mm. 
[0165] 

The 2nd optical element LS 2 is supported by the 2nd supporter 92 formed in the interior of Lens- 
barrel PK more nearly up than the 1 st supporter 9L The flange F2 which is a supported part is 
formed in the upper part of the 2nd optical element LS 2, and the 2nd supporter 92 is supporting the 
2nd optical element LS 2 by supporting a flange F2. Inferior-surface-of-tongue T3 of the 2nd optical 
element LS 2 is formed in the plane, and that of inferior-surface-of-tongue T3 of the 2nd optical 
element LS 2 supported by the 2nd supporter 92 and the top face T2 of the 1st optical element LS 1 
supported by the 1st supporter 91 is almost parallel On the other hand, top-face T four of the 2nd 
optical element LS 2 is formed in convex toward the body side side (Mask M side), and has the 
forward refractive index, 
[0166] 

The 1st optical element LS 1 is easily installation - Removed to the 1st supporter 91 of Lens-barrel 
PK, and is possible. That is, the 1st optical element LS 1 is formed exchangeable. Moreover, the 2nd 
optical element LS 2 which has a refractive index (lens operation) is supported by the 2nd supporter 
92 of Lens-barrel PK in the condition of having been positioned good. 

[0167] 

The top face T2 of the 1st optical element LS 1 which has a flange Fl is formed more greatly enough 
than inferior~surfaee-of-tongue T3 of the 2nd optical element LS 2, and the outer diameter D3 of 
inferior- surface-of- tongue T3 of the 1st optical element LS 1 and the 2nd optical element LS 2 which 
counters is smaller than the outer diameter D2 of the top face T2 of the 1st optical element LS 1 . 
And on the top face T2 of the 1 st optical element LS 1, the 2nd immersion field LR 2 with the 2nd 
liquid LQ 2 is formed locally, 
[0168] 

Moreover, the distance HI of the inferior surface of tongue Tl of the 1st optical element LS 1 and a 
top face T2 is longer than the distance H2 of the top face T2 of the 1st optical element LS 1, and the 
inferior surface of tongue T5 of a flange FL Moreover, in this operation gestalt, the outer diameter 
D2 of the top face T2 of the 1st optical element LS 1 which has a flange F l is set up the more than 
twice of the outer diameter Dl of the inferior surface of tongue Tl of the 1 st optical element LS 1 . 
And the lower part of the 1st optical element LS 1 currently supported by the 1st supporter 91 has 
exposed caudad the inferior surface of tongue T5 of a flange Fl rather than the inferior surface of 
tongue PKA of Lens-barrel PK (protrusion). 
[0169] 

A part of nozzle member [ at least ] 70 is arranged in the space formed between the 1st supporter 91 
and Substrates P which support the flange Fl and its flange Fl of the 1st optical element LS L If it 
puts in another wa>% the 1st supporter 91 which supports the flange (supported part) Fl and its flange 
Fl of the 1st optical element LS 1 is formed above the nozzle member 70. And top-face 70B of the 
nozzle member 70, and the inferior surface of tongue T5 of the flange Fl of the 1st optical element 
LS 1 and the inferior surface of tongue PKA of Lens-barrel PK have countered. Moreover, medial- 
surface 70T of the nozzle member 70 and the side face CI of the 1st optical element LS 1 have 
countered, 
[0170] 

Moreover, the nozzle member 70 arranged at the flange Fl bottom approaches the side face CI of 
the 1st optical element LS 1, and is arranged, and the 1st feed hopper 12 prepared in the nozzle 
member 70 is approached and formed in the projection field AR. Moreover, the 1st recovery opening 
22 formed so that the projection field AR might be surrounded is also approached and formed in the 
projection field AR, and the outer diameter D22 of the 1st recovery openmg 22 is formed smaller 
than the outer diameter D2 of the top face T2 of the 1 st optical element LS 1 , 
[0171] 

t- -J 

And it goes under bottom plate section 72D which forms the land side 75 to the bottom of the 
inferior surface of tongue Tl of the 1st optical element LS 1. and as it is crowded, it is arranged. 
[0172] 

As explained above, are larger than the outer diameter Dl of an inferior surface of tongue Tl in the 
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outer diameter D2 of the top face T2 of the 1st optical element LS 1 . More specifically Since the 
outer diameter D2 of a top face T2 was made into twice [ more than ] the outer diameter Dl of an 
inferior surface of tongue Tl, when supporting the 1st optical element LS 1 with the 1st supporter 
91 , because the 1 st supporter 91 supports the edge of a top face T2 (flange F3) It can prepare in the 
location which was related horizontally and separated the 1st supporter which supports the 1st 
optical element LS 1 from the optical axis AX of the 1st optical element LS 1, Therefore, the space 
between the 1st supporter 91 and the side face CI of the 1st optical element LS 1 (space around the 
1st optical element LS 1) can be secured, and the nozzle member 70 for the 1st liquid LQ 1 can be 
arranged to the space. Moreover, the degree of freedom of the arrangement when arranging various 
measuring machine machines, such as not only the nozzle member 70 but an alignment system, etc. 
can also be improved. Moreover, since said space is fully secured, the degree of freedom of designs, 
such as a measuring machine machine arranged to the space, can also be improved. Moreover, the 
outer diameter D2 of the top face T2 of the 1st optical element LS 1 Since it is twice [ more than ] 
the outer diameter Dl of an inferior surface of tongue Tl and the outer diameter Dl of the inferior 
surface of tongue Tl of the 1st optical element LS 1 is fully small to a top face T2 By contacting the 
1st liquid LQ 1 of the 1st immersion field LR 1 formed of the 1st immersion device 1 on the inferior 
surface of tongue Tl , magnitude of the 1st immersion field LR 1 can be made small according to an 
inferior surface of tongue TL Therefore, it can prevent un-arranging [ which it is called growing 
gigantic of the whole aligner EX accompanying growing gigantic of the 1st immersion field LR 1 ]. 
Moreover, as one of the factors which determines the magnitude of the 1st immersion field LR i, 
although the magnitude (location) of the 1st recovery opening 22 is mentioned, since the outer 
diameter D22 of the 1st recovery opening 22 was made smaller than the outer diameter D2 of the top 
face T2 of the 1st optical element LS 1, the 1st immersion field LR 1 can be made small. 
[0173] 

The distance between the 1st optical element LS 1 and Substrate P is also large in the distance H 1 of 
the inferior surface of tongue T l of the 1st optical element L S 1, and a top face T2. Moreover, more 
specifically Since distance HI was set to 15mm or more and the 1st optical element LS 1 was 
thickened It is supporting the flange Fl in which the 1st supporter's 91 forms a top face T2 about [ of 
the 1st optical element LS 1 ] top-face T2, and in this operation gestalt, when supporting the 1st 
optical element LS 1 with the 1st supporter 91, It can prepare in the location which separated the 1st 
supporter 91 which supports the 1st optical element LS 1 about the direction of a vertical from the 
inferior surface of tongue Tl of the 1st optical element LS L Therefore, the inferior surface of 
tongue T5 of the flange Fl of the 1st optical element LS 1 and the space between Substrates P (space 
around the 1st optical element LS 1) can be secured, and the nozzle member 70 can be arranged to 
the space. Moreover, the degree of freedom of the arrangement when arranging various measuring 
machine machines, such as not only the nozzle member 70 but an alignment system, etc. and the 
degree of freedom of a design can also be improved. And since the side face CI of the 1st optical 
element LS 1 can be approached and the nozzle member 70 can be arranged, miniaturization of the 
nozzle member 70 can be attained and magnitude of the 1st immersion field LR 1 of the 1st liquid 
LQ 1 can be made small. Therefore, it can prevent un-arranging [ which it is called growing gigantic 
of the whole aligner EX accompanying growing gigantic of the 1st immersion field LR 1 ]. 
[0174] 

Moreover, it is thicker than the 1st liquid LQ 1 between the 1st optical element LS 1 and Substrate P 
in the thickness (distance HI) of the 1st optical element LS 1, and, more specifically, form status 
change-ization of the 1st optical element LS 1 generated according to the force received from a 
liquid can be controlled by setting distance HI to 15mm or more. Therefore, it becomes possible to 
maintain the high image formation engine performance of projection optics PL. 
[0175] 

In addition, in the operation gestalt explained with reference to drawing 12 , although the 1st optical 
element LS 1 has satisfied the both sides of the conditions whose distance (thickness) HI is 15mm or 
more, and the conditions whose outer diameters D2 of a top face T2 are twice [ more than ] the outer 
diameters D i of an inferior surface of tongue Tl , it may be the configuration of satisfying "one of 
conditions. Even if it is the configuration of satisfying one of conditions, miniaturization of the 
nozzle member 70 can be attained and growing gigantic of the 1st immersion field LR 1 can be 
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prevented, 

In the operation gestalt explained with reference to drawing 12 , although it has the conic side face in 
which that outer diameter becomes small as the 1st optical element LS 1 goes to an inferior surface 
of tongue Tl from a flange Fl, the configuration of the 1st optical element LS 3 is not restricted to 
this configuration, For example, a side face may be the 1st optica! element LS 1 of the shape of a 
cylinder of an outer diameter Dl, maintaining a flange FL Or you may be the 1st optical element 
which has the side face in which the outer diameter becomes small as the path of the direction of X is 
an ellipse small in the 1st optical element LS 1 and the cross section which met XY flat surface 
since, as for the exposure light EL, the path of a scanning direction (the direction of X) became 
smaller than the path of a non-scanning direction (the direction of Y) goes to ail inferior surface of 
tongue Tl from a flange Fl . The configuration of a nozzle member and arrangement can be changed 
according to this. 
[0177] 

Moreover, also in this operation gestalt, the inferior surface of tongue Tl of the 1st optica! element 
LS 1 and the distance with Substrate F are about 3mm, the distance of the land side 75 and Substrate 
P is about 3 mm, and the distance of the top face T2 of the 1st optical element LS 1 and inferior- 
surface-of-tongue T3 of the 2nd optical element LS 2 is about 3mm. Like an above-mentioned 
operation gestalt, however, the inferior surface of tongue Tl of the 1st optical element LS 1, and the 
distance with Substrate P Absorption of the exposure light EL with a liquid LQ 1 and the flow of the 
liquid LQ 1 in the 1st space Kl are taken into consideration. It can set up in l-5mm. The distance of 
the land side 75 and Substrate P It can set up in 0.5- lmm, and the distance of the top face T2 of the 
1st optical element LS 1 and inferior-surface-of-tongue T3 of the 2nd optical element LS 2 can also 
be set up in 0.5-5mm in consideration of the flow of a liquid LQ 2. 
[0178] 

In addition, the lens-barrel PK of this operation gestalt consists of combining two or more division 
lens-barrels (subbarrel), is installation - Removed to the partial lens-barrel to which the division lens- 
ban-el containing the 1st supporter 91 which supports the 1st optical element LS 1 supports other 
optical elements L2-L7, and is possible. And the 1st optical element LS 1 which has a flange Fl is 
removed from a partial lens-barrel the whole division lens-barrel, and is exchangeable. 
[0179] 

In addition, when using the 1st optical element LS 1 of this operation gestalt, as shown in drawing 
13 , the configuration which does not form the 2nd immersion field LR 2 may be adopted. Here, the 
1st optical element LS 1 shown in drawing ! 3 is an optical element nearest to the image surface of 
projection optics PL, and the top face T2 is formed in convex toward the body side side, and it has 
the forward refractive index. And the 1st liquid LQ 1 of the 1st immersion field LR 1 contacts the 1st 
optical element LS 1 . In that case, it sets, and by the thing of the conditions whose distance HI of the 
inferior surface of tongue Tl and top face T2 on an optical axis AX is 15mm or more, and the 
conditions whose outer diameters D2 of a top face T2 are twice [ more than ] the outer diameters Dl 
of an inferior surface of tongue Tl for which either is satisfied at least, the 1st optical element LS 1 
can attain miniaturization of the nozzle member 70, and can prevent growing gigantic of the 1st 
immersion field LR 1 . 
[0180] 

Moreover, in each operation gestalt mentioned above, although the 2nd immersion field LR 2 of the 
2nd liquid LQ 2 is locally formed on the top face T2 of the 1 st optical element LS 1, as shown in 
drawing 14 , the 2nd liquid LQ 2 of the 2nd immersion field LR 2 may be the configuration of a top 
face T2 arranged mostly in the whole region. 
[0181] 

Here, it also set in the operation gestalt shown in drawi.Tig.J4 , and the 1st optical element LS 1 has 
satisfied either at least as the conditions whose distance HI of the inferior surface of tongue Tl and 
top face T2 on an optical axis AX is 15mm or more, and the conditions whose outer diameters D2 of 
a top face T2 are twice [ more than ] the outer diameters D l of an inferior surface of tongue Tl . And 
like the operation gestalt explained with reference to drawing 12 etc., the 1st optical element LS 1 is 
caudad exposed from Lens-barrel PK (protrusion), and the nozzle member 70 approaches the 1st 
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optical element LS 1, and is arranged. 
[0182] 

The 2nd feed hopper 32 which constitutes a part of 2nd liquid feeder style 30 is formed in the medial 
surface PKC of Lens-barrel PK. The 2nd feed hopper 32 is formed in the near location of the 2nd 
space K2 in the medial surface PKC of Lens-barrel PK, and is prepared in the +X side to the optical 
axis AX of projection optics PL, the 2nd liquid LQ 2 with which the 2nd feed hopper 32 was sent out 
from the 2nd liquid feed zone 31 — the 1st - it blows off to the top face T2 of optical element 2G, 
and abbreviation parallel, i.e., XY flat surface and abbreviation parallel, (in longitudinal direction). 
Since the 2nd feed hopper 32 blows off the 2nd liquid LQ 2 almost in parallel with the top face T2 of 
the 1st optical element LS 1, it can reduce the force which the 2nd supplied liquid LQ 2 exerts on the 
1st and 2nd optical element LS 1 and LS2 grade. Therefore, inconvenient generating of originating 
in the 2nd supplied liquid LQ 2, and the 1st and 2nd optical element LS 1 and LS2 grade deforming, 
or displacing etc. can be prevented. 
[0183] 

Moreover, in the medial surface PKC of Lens-barrel PK, the 2nd recovery opening 42 which 
constitutes a part of 2nd liquid recovery device 40 is formed in the predetermined location to the 2nd 
feed hopper 32. The 2nd recovery opening 42 is formed in the near location of the 2nd space K2 in 
the medial surface PKC of Lens-barrel PK, and is prepared in the -X side to the optical axis AX of 
projection optics PL. That is, the 2nd feed hopper 32 and the 2nd recovery opening 42 have 
countered. In this operation gestalt, the 2nd feed hopper 32 and the 2nd recovery opening 42 are 
formed in the shape of a slit, respectively. In addition, the 2nd feed hopper 32 and the 2nd recovery 
opening 42 may be formed in configurations of arbitration, such as the shape of an approximate 
circle configuration, elliptical, and a rectangle. Moreover, in this operation gestalt, although each of 
the 2nd feed hopper 32 and the 2nd recovery opening 42 has the mutual almost same magnitude, it 
may be mutually different magnitude. 
[0184] 

The other end of the 2nd supply pipe 33 is connected to the end section of the 2nd feeder current way 
34 formed in the interior of Lens-barrel PK, On the other hand, the other end of the 2nd feeder 
current way 34 of Lens-barrel PK is connected to the 2nd feed hopper 32 formed in the medial 
surface PKC of Lens-barrel PK. The 2nd liquid LQ 2 sent out from the 2nd liquid feed zone 31 of 
the 2nd liquid feeder style 30 flows into the end section of the 2nd feeder current way 34 formed in 
the interior of Lens-barrel PK, after flowing the 2nd supply pipe 33. And the 2nd liquid LQ 2 which 
flowed into the end section of the 2nd feeder current way 34 is supplied to the 2nd space K2 between 
the 2nd optical element LS 2 and the 1st optical element LS 1 from the 2nd feed hopper 32 formed in 
the medial surface PKC of Lens-barrel PK. 
[0185] 

The other end of the 2nd recovery tubing 43 is connected to the end section of the 2nd recovery 
passage 44 formed in the interior of Lens-barrel PK. On the other hand, the other end of the 2nd 
recovery passage 44 is connected to the 2nd recovery opening 42 formed in the medial surface PKC 
of Lens-barrel PK. By driving the 2nd liquid stripping section 41 of the 2nd liquid recovery device 
40, the 2nd liquid LQ 2 of the 2nd space K2 flows into the 2nd recovery passage 44 through the 2nd 
recovery opening 42 ? and suction recovery is carried out after that through the 2nd recovery tubing 
43 at the 2nd liquid stripping section 41 . 
[0186] 

The periphery field of the top face T2 of the 1st optical element LS 1 supported by the 1st supporter 
91 and the opposed face 93 which counters are formed in Lens-barrel PK. And the 1st seal member 

94 is formed between the periphery field of a top face T2, and the opposed face 93, The 1st seal 
member 94 is constituted by the O ring (for example, made in E. I. du Pont de Nemours Dow "cull 
RETTSU"), or the ring C. By the 1 st seal member 94, the exsorption to the outside of the top face T2 
of the 2nd liquid LQ 2 arranged on a top face T2, as a result the exsorption to the outside of Lens- 
barrel PK are prevented. Moreover, the 2nd seal member 95 is formed between the side face C2 of 
the 2nd optical element LS 2, and the medial surface PKC of Lens-barrel PK. The 2nd seal member 

95 is constituted by the V ring. Circulation of the fluid (the damp gas generated with a gas, the 2nd 
fluid LQ 2 5 and the 2nd fluid LQ 2 is included) between the 3rd upper space K3 is regulated from the 
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2nd space K2 and the 2nd optical element LS 2 in inside Lens-barrel PK by the 2nd seal member 95, 
While the environments (temperature, humidity, etc.) of the building envelope of the lens-barrel PK 
including the 3rd space K3 are maintainable by this, it can prevent that the gas (air bubbles) from the 
3rd space K3 mixes into the 2nd liquid LQ 2 of the 2nd immersion field LR 2. 
[0187] 

In addition, circulation of the fluid between the 2nd space K2 and the 3rd space K3 can be prevented 
through the gap between the side face C2 of the 2nd optical element LS 2, and the medial surface 
PKC of Lens-barrel PK also by narrowing the distance of the side face C2 of the 2nd optical element 
LS 2, and the medial surface PKC of Lens-barrel PK to about 1-5 micrometers, without forming the 
2nd seal member 95, 
[0188] 

It faces exposing Substrate P. A control unit CONT Controlling the amount of supply of the 2nd 
liquid LQ 2 per unit time amount by the 2nd liquid feeder style 30, and the amount of recovery of the 
2nd liquid LQ 2 per unit time amount by the 2nd liquid recovery device 40 the optimal The supply 
and recovery of the 2nd liquid LQ 2 by the 2nd liquid feeder style 30 and the 2nd liquid recovery- 
device 40 are performed, and the optical-path top of the exposure light EL is filled with the 2nd 
liquid LQ 2 at least among the 2nd space K2. In this operation gestalt, the 2nd liquid feeder style 30 
supplies the 2nd liquid LQ 2 by the flow rate of 0,1 cc/min - 100 ec/min to the 2nd space K2. 
[0189] 

In this operation gestalt, the supply actuation of the 2nd liquid LQ 2 and recovery actuation by the 
2nd liquid feeder style 30 and the 2nd liquid recovery device 40 are performed [ be / it / under / 
exposure / of Substrate P / also setting ] continuously. Furthermore, also in the exposure order of 
Substrate P, the supply actuation of the 2nd liquid LQ 2 and recovery actuation by the 2nd liquid 
feeder style 30 and the 2nd liquid recovery device 40 are performed continuously. By performing 
continuously the supply and recovery of the 2nd liquid LQ 2 by the 2nd liquid feeder style 30 and 
the 2nd liquid recovery device 40, the 2nd liquid LQ 2 of the 2nd space K2 is always pure, it is 
exchanged for the 2nd liquid LQ 2 by which temperature management was carried out, and the 2nd 
space K2 is filled with the 2nd pure liquid LQ 2 by which temperature management was carried out. 
Moreover, inconvenient generating that originate in evaporation (desiccation) of the 2nd liquid LQ 2 ? 
and the remains of adhesion (the so-called watermark) are formed in the top face T2 of the 1st 
optical element LS 1, inferior-surface-of-tongue T3 of the 2nd optical element LS 2, etc, can be 
prevented by continuing the supply actuation of the 2nd liquid LQ 2 and recovery actuation to the 
2nd space K2 also in the exposure order of Substrate P, 
[0190] 

In addition, also in the operation gestalt of dra wing 14 , the supply and recovery of the 2nd liquid LQ 
2 by the 2nd immersion device 2 may be performed intermittently. For example, you may make it 
suspend supply actuation and/or recovery actuation of the liquid of the 2nd immersion device 2 
during exposure of Substrate P. By carrying out like this, the vibration accompanying supply and/or 
recovery of the 2nd liquid LQ 2 does not occur during exposure of Substrate P, but degradation of 
the exposure precision resulting from the vibration can be prevented. 
[0191] 

Next, another operation gestalt of the recovery approach of the 1st liquid recovery device 20 in an 
above-mentioned operation gestalt is explained. In addition, he is trying to control generating of 
vibration which he is trying to collect Liquids LQ from the 1st recover)' opening 22, and originates 
in liquid recovery by this in this operation gestalt. 
[0192] 

Hereafter, the principle of the liquid recovery actuation by the 1st liquid recovery device 20 in this 
operation gestalt is explained, referring to the mimetic diagram of drawing 1 5 . A mesh member can 
be used for the 1st recovery opening 22 of the 1st liquid recovery device 20 as a porous member 25 
in the shape of [ in which many holes were formed ] sheet metal. In this operation gestalt, the porous 
member (mesh member) is formed by titanium, Moreover, in this operation gestalt, it is in the 
condition in which the porous member 25 got wet, and it is controlling the differential pressure of the 
top face of the porous member 25, and an inferior surface of tongue to satisfy the below-mentioned 
predetermined conditions, and Liquids LQ are collected from the hole of the porous member 25, As 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejj e 7/1 3/2007 



JP,2006-024915,A [DETAILED DESCRIPTION] 



Page 38 of 44 



a parameter concerning above-mentioned predetermined conditions, the aperture of the porous 
member 25, a contact angle (compatibility) with the liquid LQ of the porous member 25, the suction 
force (it is a pressure to the top face of the porous member 25) of the 1st liquid stripping section 21, 
etc, are mentioned. 
[0193] 

&rawmg_15 is the enlarged drawing of the partial cross section of the porous member 25 and shows 
the example of the liquid recovery performed through the porous member 25. Substrate P is arranged 
under the porous member 25 ; and gas space and liquid space are formed between the porous member 
25 and Substrate P, more - concrete - the 1st of the porous member 25 - gas space forms between 
hole 25Ha and Substrate P - having - the porous member 25 - between 25Hb and Substrate P ? 
liquid space is formed the 2nd hole. Such a situation may be produced in the gas part which 
produced at the edge of the immersion field LR 1 shown in drawing 4 , or was produced to the 
immersion field LR 1 by a certain cause, Moreover, on the porous member 25 , the passage space 
which forms a part of 1 st recovery passage 24 is formed, 
[0194] 

moreover, drawing 15 — setting — the 1 st of the porous member 25 — the pressure (pressure of the 
inferior surface of tongue of porous member 25H) of the space between hole 25Ha and Substrate P - 
Pa — Surface tension of theta and Liquid LQ is set [ the pressure (pressure in the top face of the 
porous member 25) of the passage space on the porous member 25 / the aperture (diameter) of Pb, 
hole 25Ha, and 25Hb ] to gamma for a contact angle with the liquid LQ of d and the porous member 
25 (inside of hole 25H), 
(4xgammaxcostheta) id >= (Pa-Pb) — (3) 

when ****** is satisfied, it is shown in drawing 15 — as - the 1st of the porous member 25 — even 
if gas space is formed in the hole 25Ha bottom (Substrate P side), it can prevent that the gas of the 
space of the porous member 25 bottom moves to the space of the porous member 25 top tlirough 
hole 25Ha (invasion), namely, the thing for which the surface tension gamma and the pressures Pa 
and Pb of the contact angle theta, Aperture d 5 and Liquid LQ are optimized so that the conditions of 
the above-mentioned (3) formula may be satisfied ~ the interface of Liquid LQ and a gas — the hole 
of the porous member 25 — it maintains in 25Ha ~ having the 1st — invasion of the gas from hole 
25Ha can be suppressed, on the other hand - the porous member 25 - since liquid space is formed 
in 25Hb bottom (Substrate P side) the 2nd hole, Liquid LQ is recoverable through 25Hb the 2nd 
hole. 
[0195] 

In addition, in the conditions of the above-mentioned (3) formula, in order to simplify explanation, 
the hydrostatic pressure of the liquid LQ on the porous member 25 is not taken into consideration, 
[0196] 

In this operation gestalt moreover, the 1st liquid recovery device 20 As the pressure Pa of the space 
under the porous member 25, the diameter d of hole 25H, the contact angle theta with the liquid LQ 
of the porous member 25 (medial surface of hole 25H), and the surface tension gamma of Liquid 
(pure water) LQ being fixed The suction force of the 1st liquid stripping section 21 is controlled, and 
the pressure of the passage space on the porous member 25 is adjusted so that the above-mentioned 
(3) formula may be satisfied. However, in the above-mentioned (3) formula, since control of the 
pressure Pb with which are satisfied of the above-mentioned (3) formula becomes easy so that 
((4xgammaxcostheta)/d) is so large that (Pa-Pb) is large, as for the diameter d of hole 25Ha and 
25Hb, and the contact angle theta with the liquid LQ of the porous member 25 (0< theta<90 
degrees), it is desirable to make it as small as possible. 
[0197] 

In addition, with the above-mentioned operation gestalt, as for projection optics PL 3 the top face T2 
had the component with an outer diameter larger than inferior-surface-of-tongue T3 of the 2nd 
optical element LS 2 as the 1st optical element LS 1. however, the 1st voice of this invention — also 
in a twist, an outer diameter may become [ inferior-surface-of tongue T3 of the 2nd optical element 
LS 2 / the top face T2 of the 1st optical element LS 1 ] large, in order to attain forming an immersion 
field only in some fields of the top face (the 2nd page) of the 1st optical element (first element) so 
that like. In this case, the rim section of inferior-surface-of-tongue T3 of the 2nd optical element LS 
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2 can be processed to liquid repellance, and only the central part which forms an immersion field can 
be processed to lyophilic. Or the bank DR as shown in drawing. 10 may be formed in the rim section 
of inferior-surfaee-of-tongue T3 of the 2nd optical element LS 2. 
[0198] 

Moreover, supply acaiation of the 2nd liquid LQ 2 and recovery actuation according [ on the 
operation gestalt of drawimjJL - drawing 15 , and ] to the 2nd liquid feeder style 30 and the 2nd 
liquid recovery device 40 There is no same need as the supply actuation of the 1st liquid LQ 1 and 
recovery actuation by the 1st liquid feeder style 10 and the 1st liquid recovery device 20, and the 
rates of flow of the amount of supply and the amount of recovery of each liquid, or each liquid may 
differ. For example, the amount of supply and the amount of recovery of a liquid LQ 2 in the 2nd 
space K2 are made fewer than the amount of supply and the amount of recovery of a liquid LQ 1 in 
the 1st space, and the rate of flow of the liquid LQ 2 in the 2nd space K2 may be made to become 
later than the rate of flow of the liquid LQ 1 in the 3 st space Kl . 
[0199] 

moreover, in the above-mentioned operation gestalt, although the liquid (pure water) supplied to the 
1st space Kl from the 1st liquid feeder style 10 and the liquid (pure water) supplied to the 2nd space 
K2 from the 2nd liquid feeder style 30 are the same (temperaaire is also the same), even if the class 
of liquid is the same, the quality (temperature, temperature homogeneity, temperature stability, etc) 
may differ, For example, like an above-mentioned operation gestalt, when using pure water, in 
addition to temperature, temperature homogeneity, temperature stability, etc., resistivity, a total- 
organic-carbon (TOC:total organic carbon) value, dissolved gas concentration (dissolved oxygen 
concentration, dissolved nitrogen concentration), and a refractive index may differ from permeability 
etc, 
[0200] 

As mentioned above, the 1st and 2nd liquid LQ! and LQ2 in this operation gestalt is constituted by 
pure water. Pure water has an advantage without the bad influence to a photoresist, an optical 
element (lens), etc, on Substrate P while being able to come to hand in large quantities easily by a 
semi-conductor plant etc. Moreover, since the content of an impurity is very low, pure water can also 
expect the operation which washes the front face of Substrate P, and the front face of an optical 
element established in the apical surface of projection optics PL, while not having a bad influence to 
an environment, In addition, when the purity of the pure water supplied from works etc. is low, you 
may make it an aligner have an ultrapure water manufacture machine. 
[0201] 

And when the refractive index n of the pure water(water) to the exposure light EL whose wavelength 
is about 1 93nm is called about about 1 .44 and ArF excimer laser light (wavelength of 193mn) is used 
as the light source of the exposure light EL, on Substrate P, it is shori~wavelength~ized by 1 /about n, 
i,e. ? about 134nm, and high resolution is obtained. Furthermore, when what is necessary is just to be 
able to secure the depth of focus comparable as the case where it is used in air since the depth of 
focus is expanded [ be / it / under / air / comparing ] to about about n times, i.e., about 1 .44 times, it 
can make the numerical aperture of projection optics PL increase more, and its resolution improves 
also at this point. 
[0202] 

In addition, in the operation gestalt mentioned above, although the 1st and 2nd liquid feeder styles 10 
and 30 supply pure water as liquids LQ1 and LQ2, they may supply the liquid of a mutually different 
class and may make the 1st liquid LQ 1 filled to the 1st space Kl, and the 2nd liquid LQ 2 filled to 
the 2nd space K2 a mutually different class. In this case, the 1st liquid may differ in the refractive 
index and/or permeability to the exposure light EL from the 2nd liquid. For example, predetermined 
liquids other than pure water including fluorine system oil can be filled to the 2nd space K2. Since 
the probability for bacteria, such as bacteria, to breed is a low liquid, oil can maintain the cleanliness 
of the passage where the 2nd space K2 and the 2nd liquid LQ 2 (fluorine system oil) flow. 
[0203] 

Moreover, the both sides of the 1st and 2nd liquid LQ1 and LQ2 may be used as liquids other than 
water, For example, since this F2 laser beam does not penetrate water when the light source of the 
exposure light EL is F2 laser, you may be fluorine system fluids which can penetrate F2 laser beam 
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as the 1st and 2nd liquid LQ1 and LQ2, such as fault polyether [ for example, ] fluoride (PFPE) and 
fluorine system oil. In this case, into the part in contact with the 1st and 2nd liquid LQ1 and LQ2, it 
lyophilic-ization-processes by forming a thin film by the matter of the polar small molecular 
structure containing a fluorine, Moreover, if it considers as the 1st and 2nd liquid LQ1 and LQ2, 
there is permeability over the exposure light EL, a refractive index is high as much as possible, and it 
is also possible to use a stable thing (for example, cedar oil) to the photoresist applied to projection 
optics PL and a substrate P front face. Also in this case, surface treatment is performed according to 
the polarity of the 1st and 2nd liquid LQ1 and LQ2 to be used. 
[0204] 

In addition, in an above-mentioned operation gestalt, it is adjusted so that a predetermined image 
formation property may become including the 1st optical element LS 1 which is the plane-parallel 
plate of non-refractive power, but when there is completely nothing ****** about effect, the 1st 
optical element LS 1 may adjust projection optics PL to an image formation property except for the 
1st optical element LS 1 so that the image formation property of projection optics PL may turn into a 
predetermined image formation propertv, 
[0205] 

Moreover, although both the 1st optical element LS 1 and the 2nd optical element LS 2 are supported 
by Lens-barrel PK, you may make it support each by another supporter material in an above- 
mentioned operation gestalt, 
[0206] 

Moreover, in the above-mentioned operation gestalt, although both the 1st optical element LS 1 and 
the 2nd optical element LS 2 are mostly supported by Lens-barrel PK by the quiescent state, in order 
to adjust one [ at least ] location of the 1st optical element LS 1 and the 2nd optical element LS 2, 
and a posture, it may be supported minutely movable, 
[0207] 

Moreover, in the operation gestalt mentioned above, as for the top face T2 of the 1st optical element 
LS 1, the 1st optical element LS 1 may have curvature slightly, for example, although each of the 
inferior surface of tongue Tl and a top face T2 is a flat surface and an inferior surface of tongue Tl 
and a top face T2 are the plane-parallel plates of parallel non-refractive power mutually. That is, the 
1st optical element LS 1 may be an optical element which has a lens operation. In that case, it sets 
and, as for the curvature of the top face T2 of the 1st optical element LS 1, it is desirable that it is 
smaller than top-face T four of the 2nd optical element LS 2 and the curvature of inferior-surface-of- 
tongue T3. 
[0208] 

In addition, in the operation gestalt mentioned above, the 2nd immersion device 2 in which supply 
and recovery of the 2nd liquid LQ 2 are performed may not be. In that case, where the 2nd liquid LQ 
2 is filled between the 1st optical element LS 1 and the 2nd optical element LS 2, exposure is 
performed, without exchanging the 2nd liquid LQ 2 of the 2nd space K2, In that case, since it may 
set and the temperature of the 2nd liquid LQ 2 of the 2nd immersion field LR 2 may be changed by 
the exposure of the exposure light EL, it can prepare between the 1st optical element LS 1 and the 
2nd optical element LS 2, and the temperature of the 2nd liquid LQ 2 using the temperature control 
unit can be adjusted for the temperature control unit which adjusts the temperature of the 2nd liquid 
LQ 2 of the 2nd immersion field LR 2. Moreover, in each above-mentioned operation gestalt, 
although the case where projection optics PL and Substrate P have countered is mainly explained, 
also when projection optics PL and other members (top face 91 of the substrate stage PST etc.) have 
countered, between projection optics PL and other members can be filled with the 1 st liquid LQ 1 . In 
this case, when the substrate stage PST is distant from projection optics PL, you may make it under 
substrate exchange actuation etc. continue filling the space by the side of the image surface of 
projection optics PL with the 1st liquid LQ 1 using other members. 
[0209] 

The numerical aperture NA of projection optics may be set to 0.9-1 .3 in an immersion method which 
was mentioned above, Thus, since the image formation engine performance may get worse 
according to the polarization effectiveness with the random polarization light used as an exposure 
light from the former when the numerical aperture NA of projection optics becomes large, it is 
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desirable to use polarization lighting. In that case, it is good to perform linearly polarized Sight 
lighting set by the longitudinal direction of Rhine [ of a mask (reticle) ] and the Rhine pattern of - 
tooth-space pattern, and for many diffracted lights of S polarization component (TE polarization 
component), i.e., the polarization direction component in alignment with the longitudinal direction of 
the Rhine pattern, to be made to be injected from the pattern of a mask (reticle). When between 
projection optics PL and the resists applied to the substrate P front face is filled with the liquid, Since 
the permeability on the front face of a resist of the diffracted light of S polarization component (TE 
polarization component) which contributes to improvement in contrast becomes high compared with 
the case where between projection optics PL and the resists applied to the substrate P front face is 
filled with air (gas) 5 Even when the numerical aperture NA of projection optics exceeds 1 .0, the high 
image formation engine performance can be obtained. Moreover, it is still more effective if the 
oblique incidence illumination (especially dipole illumination) doubled with the longitudinal 
direction of the Rhine pattern which is indicated by a phase shift mask and JP,6-1 88169 5 A is 
combined suitably. Especially the combination of linearly polarized light illumination and dipole 
illumination is effective, when the periodic direction of Rhine - and - tooth-space pattern is restricted 
to the predetermined one direction, or when crowded with hole patterns along a predetermined one 
direction, For example, the phase shift mask (about [ half pitch 45nm ] pattern) of the halftone mold 
of 6% of transmission When using together and illuminating linearly polarized light illumination and 
dipole illumination, the radius of each flux of light [ in / for the lighting sigma specified by the 
circumscribed circle of the 2 flux of lights which form a dipole in the pupil surface of an illumination 
system / 0.95 and the pupil surface of those ] 0.125sigma, If numerical aperture of projection optics 
PL is set to NA=1 .2, the depth of focus (DOF) can be made to increase [ rather than ] by about 
150nm using random polarization light. 
[0210] 

Moreover, make ArF excimer laser into exposure light, for example, and the projection optics PL of 
about 1/4 contraction scale factor is used, In the case so that detailed Rhine - and - tooth-space 
pattern (for example, about 25-50nm Rhine - and - tooth space) may be exposed on Substrate P 
Depending on the structure (for example, whenever [ of a pattern / detailed ], and thickness of 
chromium) of Mask M Mask M acts as a polarizing plate according to the Wave guide effectiveness, 
and many diffracted lights of S polarization component (TE polarization component) come to be 
injected from Mask M from the diffracted light of P polarization component (TM polarization 
component) to which contrast is reduced. In this case, although it is desirable to use above- 
mentioned linearly polarized light lighting, even if it illuminates Mask M with random polarization 
light, the numerical aperture NA of projection optics PL can obtain high definition ability like 0.9- 
1 .3, even when large. 
[0211] 

moreover, the pole on Mask M, although P polarization component (TM polarization component) 
may become larger than S polarization component (TE polarization component) according to the 
Wire Grid effectiveness when exposing detailed Rhine - and - tooth-space pattern on Substrate P For 
example, make ArF excimer laser into exposure light, and the projection optics PL of about 1/4 
contraction scale factor is used. In exposing larger Rhme - than 25nm and - tooth-space pattern on 
Substrate P Since more diffracted lights ot S polarization component (TE polarization component) 
than the diffracted light of P polarization component (TM polarization component) are injected from 
Mask M, the numerical aperture NA of projection optics PL can obtain high definition ability like 
0.9-1.3, even when large. 
[0212] 

Furthermore, the combination of the polarization illumination and oblique incidence illumination 
which cany out the linearly polarized light is also effective for the direction of a tangent (periphery) 
of the circle centering on an optical axis as indicated by not only the linearly polarized light lighting 
(S polarization lighting) set by the longitudinal direction of the Rhine pattern of a mask (reticle) but 
JP ? 6-53120 3 A, Not only in the Rhine pattern with which the pattern of a mask (reticle) is especially 
prolonged in a predetermined one direction When the Rhine pattern prolonged in the direction in 
which plurality differs is intermingled (Rhine - and - tooth-space pattern with which the periodic 
directions differ are intermingled) Even when the numerical aperture NA of projection optics is 
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large, the high image formation engine performance can be obtained by using together the 
polarization illumination and zona-orbicularis illumination which carry out the linearly polarized 
light to the tangential direction of the circle centering on an optical axis, as similarly indicated by 
JP,6-53120,A. For example, the phase shift mask (about [ half pitch 63nm ] pattern) of the halftone 
mold of 6% of transmission When using together and illuminating the polarization illumination and 
zona-orbicularis illumination (zona-orbicularis ratios 3/4) which carry out the linearly polarized light 
to the tangential direction of the circle centering on an optical axis, if lighting sigma is set to 
NA=1.00, the numerical aperture of 0.95 and projection optics PL The depth of focus (DOF) can be 
made to be able to increase [ rather than ] by about 250nm, and the depth of focus can be made to 
increase by about 1 OOnm by numerical -aperture NA=1 .2 of projection optics by the pattern which is 
about half pitch 55nm using random polarization light, 
[0213] 

In addition, as a substrate P of each above-mentioned operation gestalt not only the semi-conductor 
wafer for semiconductor device manufacture but the glass substrate for display devices, the mask 
used with the ceramic wafer for the thin film magnetic heads or an aligner or the original edition 
(synthetic quartz, silicon wafer) of a reticle, etc. is applied, 
[0214] 

In an above-mentioned operation gestalt, although the light transmission mold mask (reticle) in 
which the predetermined protection-from-light pattern (or a phase pattern and extinction pattern) was 
formed on the substrate of light transmission nature was used, based on the el ectronic data of the 
pattern which should be exposed, the electronic mask which forms a transparency pattern, a 
reflective pattern, or a luminescence pattern may be used as it replaces with this reticle, for example, 
is indicated by the U.S. Pat. No. 6,778 ? 257 official report. 
[0215] 

Moreover, this invention is applicable also to the aligner (lithography system) which forms Rhine - 
and - tooth-space pattern on Wafer W by forming an interference fringe on Wafer W as indicated by 
the international public presentation^ 2001st ] No. 035168 pamphlet. 
[02 1 6] 

It is applicable also to the projection aligner (stepper) of the step-and-repeat method which one-shot 
exposure of the pattern of Mask M is carried out [ method ] in the condition of having stood still 
Mask M and Substrate P other than the scanning aligner (scanning stepper) of step - which carries 
out the synchronized drive of Mask M and the substrate P, and carries out scan exposure of the 
pattern of Mask M as an aligner EX, and - scanning method, and carries out step migration of the 
substrate P one by one. 
[0217] 

Moreover, it is applicable also to the aligner of the method which carries out one-shot exposure of 
the contraction image of the 1st pattern on Substrate P as an aligner EX using projection optics (for 
example, refraction mold projection optics which does not contain a reflective component for 1 / 8 
contraction scale factor) in the condition of having stood the 1st pattern and Substrate P still mostly. 
In this case, it is applicable also to the package aligner of the SUTITCHI method which carries out 
one-shot exposure of the contraction image of the 2nd pattern to the 1 st pattern and a partial target on 
Substrate P in piles further after that using that projection optics in the condition of having stood the 
2nd pattern and Substrate P still mostly. Moreover, as an aligner of a SUTITCHI method, at least 
two patterns are partially imprinted in piles on Substrate P, and it can apply also to the aligner of step 
- which carries out sequential migration of the substrate P, and - SUTITCHI method. Moreover, this 
invention is applicable also to the aligner equipped with the measurement stage in which the member 
and sensor for measurement were carried apart from the stage holding Substrate P. In addition, the 
aligner equipped with the measurement stage is indicated by for example, the Europe patent public 
presentation No. 1,041,357 official report, 
[0218] 

Moreover, this invention is applicable also to the aligner of the twin stage mold currently indicated 
by JP,10-163099,A S JP,10-214783,A, the ** table No. 505958 [ 2000 to ] official report, etc. 
[0219] 

Moreover, in an above-mentioned operation gestalt, although the aligner which fills a liquid locally 
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between projection optics PL and Substrate P is adopted, the whole front face of the substrate for 
exposure can apply this invention also to the immersion aligner covered with a liquid. The structure 
of an immersion aligner where the whole front face of the substrate for exposure is covered with a 
liquid, and exposure actuation are indicated by JP,6-124873,A, JP, 1 0-303 1 14,A, U.S. Pat, No. 
5,825,043, etc. at the detail. 
[0220] 

As a class of aligner EX 5 it is not restricted to the aligner for semiconductor device manufacture 
which exposes a semiconductor device pattern to Substrate P, but can apply to the aligner for 
manufacturing an aligner, the thin film magnetic head, an image sensor (CCD), a reticle or a mask 
for the object for liquid crystal display component manufacture, or display manufacture, etc. widely. 
[0221] 

When using a linear motor (USP5,623,853 or USPS, 528, 118 reference) for the substrate stage PST 
and a mask stage MST, whichever of the magnetic levitation mold using the air surfacing mold and 
the Lorentz force, or the reactance force which air bearing was used may be used. Moreover, the type 
which moves along with a guide is sufficient as each stages PST and MST, and they may be guide 
loess types which do not prepare a guide. 
[0222] 

The flat-surface motor which the magnet unit which has arranged the magnet to two dimensions, and 
the armature unit which has arranged the coil to two dimensions are made to counter as a drive of 
each stages PST and MST, and drives each stages PST and MST according to electromagnetic force 
may be used. In this case, what is necessary 7 is to connect either of a magnet unit and an armature 
unit to Stages PST and MST, and just to establish another side of a magnet unit and an armature unit 
in the migration side side of Stages PST and MST. 
[0223] 

The reaction force generated by migration of the substrate stage PST may be mechanically missed to 
the floor (earth) using a frame member as indicated by JP,8-166475,A (USP5,528,1 1 8), so that it 
may not get across to projection optics PL. 
[0224] 

The reaction force generated by migration of a mask stage MST may be mechanically missed to the 
floor (earth) using a frame member as indicated by JP,8~33G224,A (US S/N 08/416,558), so that it 
may not get across to projection optics PL. 
[0225] 

as mentioned above, the aligner EX of this application operation gestalt — this application — it is 
manufactured bv assembling the various subsystems containing each component mentioned to the 
claim so that a predetermined mechanical precision, electric precision, and optical precision may be 
maintained. In order to secure these various precision, before and after this assembly, adjustment for 
attaining electric precision is performed about the adjustment for attaining mechanical precision 
about the adjustment for attaining optical precision about various optical system, and various 
mechanical systems, and various electric systems. Like the assembler from various subsystems to an 
aligner, the mechanical connections between [ various ] subsystems, wiring connection of an 
electrical circuit, piping connection of an atmospheric-pressure circuit, etc. are included. It cannot be 
overemphasized that it is in the front like the assembler from these various subsystems to an aligner 
like the assembler of each subsystem each. If it ends like the assembler to the aligner of various 
subsystems, comprehensive adjustment will be performed and the various precision as the whole 
aligner will be secured. In addition, as for manufacture of an aligner, it is desirable to carry out in the 
clean room where temperature, an air cleanliness class, etc. were managed. 
[0226] 

As micro devices, such as a semiconductor device, are shown in drawing 1 6 With the aligner EX of 
step 201 which performs the function and engine-performance design of a micro device, step 202 
which manufactures the mask (reticle) based on this design step, step 203 which manufactures the 
substrate which is the base material of a device, and the operation gestalt mentioned above It is 
manufactured through the exposure processing step 204 which exposes the pattern of a mask to a 
substrate, the device assembly step (a dicing process, a bonding process, and a package process are 
included) 205, and inspection step 206 grade. 
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[Brief Description of the Drawings] 
[0227] 

[Drawing..!] It is the outline block diagram showing the aligner of 1 operation gestait of this 
invention, 

[Drawing 2] It is the outline perspective view in which it is shown near the nozzle member. 
[Drawing 3] It is the perspective view which looked at the nozzle member from the bottom, 
[Drawing 4] It is the sectional side elevation in which it is shown near the nozzle member. 
[Drawing 5] It is drawing for explaining the 2nd immersion device, 
[Drawing 6] It is the top view showing the 2nd page of a first element, 

[Drawing 7] It is drawing for explaining recovery actuation of the 2nd liquid by the 2nd immersion 
device. 

[Drawing 8] It is a mimetic diagram for explaining liquid recovery actuation of the 1 si immersion 
device concerning this invention. 

[Drawing 9] It is the mimetic diagram showing the example of a comparison of liquid recovery 
actuation. 

[Dra win g 10] It is the mimetic diagram showing the modification of a first element, 

[Drawing 1 1 ] It is the perspective view which looked at the modification of a nozzle member from 

the bottom. 

[Drawing 12] It is the important section sectional view showing another operation gestait of this 
invention. 

[Drawin g 13] It is the important section sectional view showing another operation gestait of this 
invention. 

[D rawing 14] It is the important section sectional view showing another operation gestait of this 
invention. 

[D rawin g 15] It is drawing for explaining recovery actuation of the 1st liquid recovery device in 
another operation gestait of this invention. 

[D.ra.wj.ng. 1. 6] It is the flow chart Fig, showing an example of the production process of a 
semiconductor device, 
[Description of Notations] 
[0228] 

1 [ — The 1st feed hopper, ] — The 1st immersion device, 2 — The 2nd immersion device, 10 — The 
1st liquid feeder style, 12 20 [ - Slant face, ] — The 1st liquid recovery device, 22 - The 1st 
recovery opening, 25 — A porous member, 26 30 The 2nd liquid feeder style, 32 — The 2nd feed 
hopper, 40 - The 2nd liquid recovery device, 42 - The 2nd recovery opening, 71 D, 72D - The 
bottom plate section {plate-like part material), 74 — Opening, 75 [ — The 2nd supporter, ] — A land 
side (flat part), 76 - A wall, 91 - The 1st supporter, 92 AR [ - Exposure light, EX / - Aligner, ] - 
A projection field, AR ! — A predetermined field, AX -- An optical axis, EL HR [ — The 2nd liquid, ] 
1 - The 1st field, HR2 The 2nd field, LQ1 - The 1st liquid, LQ2 LR1 - The 1st immersion field, 
LR2 - The 2nd immersion field, L31-LS7 Optical element (element), LS [ A lens-barrel 
(supporter material), PL / - Projection optics, Tl / - An inferior surface of tongue (the 1st page), 
T2 / — A top face (the 2nd page), T3 / — Inferior surface of tongue ]1 — The 1st optical element (first 
element), LS2 - The 2nd optical element (the 2nd element), P « A substrate, PK 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0227] 

[Dr awing JJ. It is the outline block diagram showing the aligner of 1 operation gestalt of this 
invention. 

[Drawin g] It is the outline perspective view in which it is shown near the nozzle member. 
[Di 'awing 3] It is the perspective view which looked at the nozzle member from the bottom, 
[Drawin g_4] It is the sectional side elevation in which it is shown near the nozzle member. 
[Drawing 5] It is drawing for explaining the 2nd immersion device. 
[Drawing 61 It is the top view showing the 2nd page of a first element. 

IDrawingJZl It is drawing for explaining recovery actuation of the 2nd liquid by the 2nd immersion 

device. 

[Drawing 8] It is a mimetic diagram for explaining liquid recovery actuation of the 1st immersion 
device concerning this invention. 

[Drawing 9] It is the mimetic diagram showing the example of a comparison of liquid recovery 
actuation. 

[Drawing. 10] It is the mimetic diagram showing the modification of a first element, 

[Drawing 1 1] It is the perspective view which looked at the modification of a nozzle member from 

the bottom. 

[Pmw| m j2] It is the important section sectional view showing another operation gestalt of this 
invention. 

[Drawing 13] It is the important section sectional view 7 showing another operation gestalt of this 
invention. 

(Drawing 14] It is the important section sectional view showing another operation gestalt of this 
invention. 

[Dra wing 151 It is drawing for explaining recovery actuation of the 1st liquid recovery device in 
another operation gestalt of this invention. 

[Drawing 16] It is the flow chart Fig. showing an example of the production process of a 
semiconductor device. 



[Translation done.] 
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[Drawing 14] 
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